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a subject by administering a pharmaceutical 
composition comprising the compounds of 
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MACROCYCLIC HEPATITIS C SERINE PROTEASE INHIBITORS 

CROSS-REFERENCE TO RELATED APPLICATIONS 
10 This application claims benefit to US provisional serial nos. ■ 

(conversion of US 10/365,854). filed February 13, 2003; ■ (conversion of 

US 10/360,947), filed Febmary 7. 2003; and : (conversion of US 

10/384.120), filed March 7, 2003, each of which is hereby incorporated by reference in 
its entirety for any purpose. 
15 TECHNICAL FIELD 

The present invention relates to novel macrocycles having activity against 
hepatitis C virus (HCV) and useful in the treatment of HCV infections. More particularly, 
the invention relates to macrocycllc compounds, compositions containing such 
compounds and methods for using the same, as well as processes for making such 
20 compounds. 

BACKGROUND OF THE INVENTION 
HCV is the principal cause of non-A, non-B hepatitis and is an increasingly 
severe public health problem both in the developed and developing world. It is 
estimated that the virus infects over 200 million people worldwide, surpassing the 

25 number of individuals infected with the human immunodeficiency virus (HIV) by nearly 
five fold. HCV infected patients, due to the high percentage of individuals inflicted with 
chronic infections, are at an elevated risk of developing cirrhosis of the liver, subsequent 
hepatocellular carcinoma and temiinal liver disease. HCV is the most prevalent cause 
of hepatocellular cancer and cause of patients requiring liver transplantations in the 

30 westem world. 
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there are conskierabie barriers to the devefopmeni of anli-HCV therapeuBcs, 
which Include, but are not Bmlted to. the persistence of the virus, the genetic diversity of 
the virus during replication in the host, the high Incident rate of the virus developing 
dnig-resistant mutants, and the lack of reproducible Infectious culture systems and 
smaH-an'nnal mod^ for HCV replication and pathogenesis. In a majority of cases, 
given the mHd Course of the Infection and the complex biology of the liver, careful 
consideration must be given to antiviral drugs, which are likely to have significant ^de 
effects. 

Only two approved therapies for HCV infectton are currently available. The 
original treatment regimen g^rally Involves a 3-12 month course of intravenous 
Interferon-a (IFN-a), wWIe a new ain>n>ved second-generatton treatment Involves co- 
treatment with IFN-a and the general antiviral nudeoskie mimics like ribavMi. Botti of 
ftese treatments suffer from Interferon-related sk)e effectess virell as tow efftoacy 
against HCV Infects. There existe a need for the devetopment of effective anlivlrai 
agents for treatment of HCV infecfion due to the poor tolerabiHty and disappoinfing 
efftoacy of e)dsting therapies. 

In a paOent populatton where the majority of indhnduais are chrortically infected 
and asymptomatte and the prognoses are unknown, an efiedive drug rhusl possess 
signiftoantiy fewer sWe effects than the currerAly available treatment. The hepatttis C 
non-stmctural proteln-3 (NS3) is a proteotyUc enzyme requmed for processing of the 
viral polyprotein and consequentiy viral replicatton. Despite tfie huge nunrfeer of viral 
variants associated with HCV InfecUon, the acBve sfte of the NS3 protease remains 
highly consenred thus making Its inhbiUon an attracBve mode of Intervention. Recent 
success in ttie treatment of HIV with protease fanhlbltors supports the concept that the 
inhlbitton of NS3 Is a key target in the battle against HCV. 

HCV Is a flavlridae type RNA vims. The HCV genome is envetoped and contains 
a single strand RNA molecule composed of circa 9600 base pa&rs. It encodes a 
polypeptide comprised of approximately 3010 amino adds. 

The HCV polyprotein is processed by viral and host peptidase into 10 discreet 
peptides which serve a variety of functions. There are three staiclural proteins, C, El 
and E2. The P7 protdn Is of unknown function and is comprised of a highly variable 
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sequence. There are sb( non-structural proteins. NS2 Is a zino-dependent 
metalbprotelnasethatfunctk>nslnconjunctk)nwithaporti ns3 
incorporates two catalytic functions (separate from its association with NS2): a serine 
protease at the N-tenninal end, which requires NS4A as a cofactor. and an ATP-ase- 

i dependent hel'Kase ftmctbn at the cart)oxyl tenninus. NS4A is a tightly associated but 
non-covalent cofactor of the serine protease. ■ 

The NS3.4A protease Is respOns9}le for cleaving four sites on the viral 
polyproteln. The NS3-NS4A cleavage is autocatalytic. occMning in ds. The remaining 
three hydrolyses,NS4A-NS4B.NS4B-NS5A and NS5A-NS6B all occur In trans. NS3ls 

» a serine protease wWch is stmcturally dassified as a chymotrypsin-like protease. While 
the MS serine protease possesses proteolytic activity by itself, the HCV protease 
enzyme is not an efficient enzyme in terms of catalyzing polyproteln cleavage. It has 
been shown that a.ijentral hydrophobic region of the NS4Aj)roteln Is required for this 
enhancement The complex formatfon of the NS3 protein with fJS4A seems neces^ry 

; to the processing events, enhancing the proteolytic efficacy at all of the sites. 

A general strategy for the development of antiviral agents is to inactivate vbaBy 
encoded enzymes, including NS3, that are essential for the reprrcation of the vims. 
Current efforts directed toward ttie discovery of NS3 protease inhasitprs were reviewed 
by S. Tan, A. Pause. Y. Shi. N. Sonenberg, Hepatitis C Therapeutics: Cunent Status 

) and Emerging Strate^es, AlafUre Rev. Drug IXscw., 1. 867-881 (2002). More relevant 
patent dtedosures describing ttie synthesis of HCV protease Inhibitore are: WO 
00/59929 (2000); WO 99/07733 (1999); WO 00/09543 (2000); WO 99/50230 (1999); 
US5861297(1999). 

SUMMARY OF THE INVENTION 
i 'rhep>'<dsent invention relates to novel macrocycUc compounds and m^ods of 

treating a hepatitis C infiscUon In a subfect in need of such tiierapy with said macrocydlc 
. <»mpounds. The present Invention ftirttier relates to pharrnaceuticalco^ 
comprising die compounds of the present bivention, or phannaceutically acceptable 
sails, esters, or prodrags ttiereof, in combination witti a pharmaceutically acceptable 
> cam'erorexdpienL 
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. A compound having the Formula I or a phannaceuScaSSy acceptable saR. ester or 
prodrug thereof. 

W 



o 




wherein: - ' . -r. . 

A is selected from the group consisting of H. - (C=OH^. -(C=0>0-R . -C(=0> 
NH.R2, -C(=S)-NH-R2. _s(OVR^ -(C=NR^VR\ and -(C=NR^>NH-R^ ^ 

G is selected from the group consisting of -OH. -CHCrCi2 alkyi), 4IHS(0)2 -R . - 
(O0yR\ -(C=0)-R^ -{C=0)-0-R\ -<C=OVNH.R\ and -<C=0>NH-R^ ; 

L is selected from the group consisting of aijsenl. -S-. -SCHr. ^CHjCHr. - 
S(0)r. -S(O^H2CH2-. -S(0>-. -S(0)CH2CHr. -0-. -OCH2-. -OCHzCHr. -(C=0>CHr. 
CH{CH3)CH2-.-CFHCH2-. -CFaQHr. and -CR,=CRr where Rx=H or hatogen; 

j Is 0,1, 2. 3, or 4; 
mis 0,1, or 2; 
sIsO, 1or2; 

R^ Is selected fonn the group consisting of H.CrC6alkyl,C3rCi2 cycloalM^ 

sul)slltuted (VC12 cydoalM. aivl. substltuled aiyl. aiylaM^ 

heteroaryl. substituted heteroaiyl, heteroarylallcyi. substituted heteroaryialkyl. 

heterocydoalkyl. and substituted heterocydoallcyl; 

R2|sselectedfromthegroupconsistlngofH,Ci-C6alkyI,CrCi2 cydoalkyl. 

alkylamlno. dialkylamino, arylamino, diarylamino. aiyl, substituted aiyi. arylallcyl, 
substituted arylalkyi, heteroaryl, substituted heteroaryl. heteroaryialkyl. substituted 
heteroaryialkyl, heterocyctoalkyl. and substituted heterocyctoalkyi; 
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and are each independently selected from the group consisting of 
hydrogen, OH, CH3, CN, SH, halogen, NO2, NH2, amide, methoxy, trifluoromethoxy. and 
trifluoromethyl; 

E represents either a single bond or a double bond between the two carbon 
atoms attached thereto; and 

W is a substituted or unsubstituted hetenxjyclic ring system. 

In one embodiment of the present invention E represents a double hord, 
resulting in Formula II or pharmaceuticaily acceptable salts, esters, or prodrugs thereof. 

w. 




(11) 

wherein the remaining substitutents are as described above. 
In one embodiment of the present invention E represents a single bond, resulting 
in Formula III or phanmaceutically acceptable salts, esters, or prodrugs thereof: 

w 




(in) 

wherein 0ie remaining substituents are as described above. 
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In one embodiment of the present invention there are disclosed compounds 
represented by FonDulas II and III. or phannaceutically acceptable salts, esters, or 
prodrugs thereof: ^ 

wherein 

N — N 



W is selected from the group consistirig 



. >^A^v Vor- -M^t,.^r 
ilsfirig of. * , — . . ^ » 



and 



Q is selected from the group consisting of. atoserA, -CH2-. -0-. -NH-. -N(RV. 
-S-, -S(0)2-. and -{COh; 

Q* is selected from the group consisting of: al)sent, -CH2-, and -NH-; Y is 
) selected from the gioup consisting of: H. Ci-Ce alkyl. aryl^bstituted aryl. aiylaBcyl. 
substituted arylalkyi, heteroaiyl. substituted heteroaiyl. heteroaiylalkyl. substituted 
heteroaiylall^. heterocycloalkyl. and substituted heterocydoallcyl; 
All other substituents are as defined above. 

> In one embodiment of the present invention there are disclosed compounds 

represented by Forrriulas II and III. or phannaceutically acceptable salts, esters, or 
prodrugs thereof wherein 

X Y ^ 

Wis selected from the group consteUng of: X .and -L ;XandYare 
) imJependently selected from the group consisting of. H. halogen. Ci-^^e alkyl, CsT^ 

cydoalM. -CHraBcylamlno, -CHrdlallcylamlno. -CHj-arylamlno. -CHrdlarylamlno, 

-<C=0>alkylammo. -(C=OHIalkylamlno. -(OOVarylamlno. -(C=0)KJlarylamino. aryl. 

substituted aryl. aryteDcyl. substituted arylalkyi. heteroaryl. substituted heteroaiyl. 

heteroaryialkyl. substituted heleroaiylallcyl. heterocyctoalkyl. and substituted 
5 heterocycloalkyl: in the altemative. X and Y taken together with the carbon atoms 

occupying the 4 and 5 posittons of the triazole ring, to whfch X and Y are attached, iomi 
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a cyclic moiety selected from the group consisting of aryl, substituted aryl, heteroaryl, 
and substituted heteroaryl; 

All other substituents are as defined above. 

In one embodiment of the present invention there are disclosed compounds 
represented by Formglas II and III. or pharmaceutically acceptable salts, esters, or 
prodrugs thereof wherein: 

Y 




Wis and 

X, Y, and Z are independently selected from the group consteting of H. N3. 

» halogen, Ci-Ce allcyl, C3-C12 cycloalkyl. alkylamino. dialkyfamino, d-Ce alkynyl. 
substituted alkynyl, aryl, substituted aryl, -S-aiyl, -^S-substituted aryl. -0-aryi. 
-O-substituted aiyl. NH-aryl. NH-substituted aiyl. diarylamino, diheteroaiylamino. 
arylalkyl. substituted arylalkyi, heteroaryl, substituted heteroaryl. -S-heteroaryl, 
-S-substituted heteroaryl, -O-heteroaryi. -O-substituted heteroaryl. -NH-heteioaryl. 

i -NH-substituted heteroaryl. heteroarylaBcyl. substituted heteroarylalkyi, 

heterocydoalkyl. and substituted heterocycloalkyl; or, in the alternative. X and Y or Y 
and Z taken together with the carbon atoms to whk:h they are attached form an aryl, 
substituted aryl, heteroaryl, or substituted heteroaryl cycric moiety. 

I Other aspects of the inventton are: 

A compound according to any of the formiilae herein wherein W is substituted 
vrith one or more substituents. each of said substituents being independenUy selected 
from any of (a), (b). (cX (d) and (e): 

(a) alkeiiyl: alkoxy; alkoxyalkyi; alkyi; alkylamino; alkylaryl; alkylsuifonyi; alkynyl; 
> amkie; amMo optionally mono-substituted witti Ct-Ce alkyI; aryl; aiylalkanoyialkyi; 
aiylaikyi; arylamlnoalkyi; arytoxyalkyi; arylsuHbnyl; cyctoalkoxy; cyctoalkyi; dialkylamino; 
dialkylaminoalkyi; diarylambioalkyi; hak>alkyl; heteroaryl; heteroarylalkyi; heteroc^do; 

7 
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heterocydoalkyi; heterocyctoalkylalkyi; thtoallcyl: monoallcylamlnoalkyi; sulfonyl; (lower 
aIkyl)sulfonyl; haloalkyl; carboxyl; amide; (lower allcyl)amlde; heterocydo optionally 
substituted with Ci-Ce alkyi; perhaloalkyl; sulfonyl; , thtoalkyl; urea. C(=0)-R^^; 
OC(=0)R"; C(=0)0-R"; C(=0)N(R^')2; C(=S)N(R^V NHS(02)R"; N(R^2)2; 

N(R^^)C(=0)R"; 

wherein each of the foregoing can t)e optionally be subsHtulid with up to 
three groups selected from halogen. OH, an«>xy, perhaloalkyl; 

(b) Ct-Cm aralkyl; CrCTcyctoalkyl; CrCio aryl; hetierocycto; (kwer aBcyl)- 
heterocyck); 

yyherein each aralkyl, cyctoalkyi, aryl, h^erocyclo or (tower alkyI)-heterDcycto 
may be optionally substituted with R*. where Is hatogen, Ci-C e alkyI, CarC e 
cyctoalkyi. CrC e alkoxy. CrC « cyctoalkoxy, NO2, N(R^)2, NH^0)-R' or NH-C(0)- 
NHR^ where R^ Is H. Ci-Ce alkyI or Ca-Ce cyctoalkyi; 

or R' Is NH-C(0)-ORS»fhere R" is Ci-Ce alkyI or CarCe cyctoalkyi; 

(c) N(R^ NH-qOH^, or NH-C(0)-NH-R^ where R® Is independently H. Ci^Js 
alkyI or Cg-Ce cyctoalkyi. Ce or do aryl, C7-C m aralkyl, heterocycto or (tower alkyl)- 
heterocydo; 

(d) NH-C(0)-OR' where R* Is Ci-Ce alkyI or CrC e cyctoalkyi; • 

(e) fonnyl; hatogen;, hydroxy; NOi OH; SH; hato; ON; 

wherein 

each R" Is independently H, OH, alkyI, alkenyl, alkynyl, 
pefhatoalkyi, alkoxy, aiyl, arylalkyi, alkylaiyl. heterocydo, heterocydoalkyi, alkylsulfonyl, 
arylsulfbnyi, heleroaiyl, heteioarylalkyl, aiylalkanoylalkyl.. heterocydoalkylalkyi 
aiytoxyalkyi, alkylamino, dialkylamino, monoalkylamlnpalkyi, dialkylamlnoalkyi, 
aiylaminoalkyi: diaiylaminoalkyi, wherein any of the foregoing can be . optionally be 
subsGtuted with up to three groups setocted from hatogen, OH, alkoxy and perhatoalky); 
and 

each R^2 is independently H, fonmyl. alkyI, alkenyl. alkynyl. 
perhaloalkyl. alkoxy. aryl. aiyialkyi, alkylaryl, heterocydo. heterocyctoalkyl. alkylsulfonyl, 
I arylsulfonyl, heteroaiylalkyl. heteroaiyl. arylalkanoylalkyl. heterocyctoalkylalkyi 
aiytoxyalkyi, monoalkylaminoalkyi, dialkylaminoalkyi, aiylaminoalkyi, or 



8 



BNSDOCID: <WO__2004072243A2J_> 



^.WO2004A»72243 „^ , .PCT/US2004/003479 

diarylamlnoallcyl, wherein any of the foregoing can be optionally be substituted with up 
to three groups selected from halogen, OH. alkoxy and perhaloalkyi; 

The compound of any of the formulae herein whereh W is selected from the 
» group consisting of. 

(a) an aliphatic heterorrranocyclic. heterobicydic or heten>6ik^lic ring 
system having from five to sbdeen ring atoms and up to four rbig hetero atoms selected 
fnsm O, N and S, wherein said ring system is optionally substituted v\itti up to three ring 
substituents selected flpom the group consisting of OH, ON, halogen, fonnyl, and 

) R";and 

(b) an aromatic heteromonocydic, heterobicydic or heterotricyclic ring 
system having from five to sbdeen ring atoms and up to four ring hetero atoms seleded 
from O, N and S, wherebi said ring system is optionally substituted witti up to three ring 
substituents selected from ttie group consisting of OH, CN, halogen, fonnyl. and R^°; 

5 whereirK 

each R^" is independentiy alkyi, alkenyl, alkynyl, periiatoalkyi, alkoxy. aryl. 
arylalkyi, alkylaryl, heterocydo, heterocyctoalkyi, alkylsulfonyl. arylsulfonyl, heretoaryl, 
heteroarylalkyi, aiyialkanoylalkyl. heterocydoalkylalkyi aryloxyalkyl. alkylamino, 
dialkylamlno. rnonoalkylaminoalkyl. dialkylaminoalkyl. arylaminoalkyi, diarylaminoalkyl. 

3 heteroaryi or urea, wherein any of ti>e foregoing can be optionally be sid>8tttuted wiUi up 
to ttiree groups selected from hatogen, OH, alkoxy and pertiak)alkyl; C(=0)-R^\ 
OC(=0)R", C(^)04<'\ C{=0)m'% C(=S)N(R")2, S02R^\ NHS(02)R". m%, 
and N(R«)C(s0)R"; 

each R^^ is independentiy H, OH, alkyI, alkenyl. alkynyl. pertialoalkyi, alkoxy. 

5 aryl, arylalkyi. aHcylaryl. heterocydo. heteiocydoalkyl. alkylsuffionyl. aiyisultonyl, 
heteroaryi. heteroarylalkyi. arylalkanoylalkyi, heterocydoalkylalkyi aiytoxyaOcyl. 
alkylamino. dialkyiamino. monoalkylaminoalkyl. dialkylaminoalkyl, arylamirKwIkyl. 
diarylaminoalkyl. wherein any of the foregoing can be optionally be substituted wiUi ttp 
to tt)ree groups selected from hafogen. OH. alkoxy and pertiafoalkyi; 

0 each R^^ ^ independentiy H. fonnyl, alkyl. alkenyl. alkynyl, pertiafoalkyl. alkoxy, 

aryl, arylalkyi. alkylaryl. heterocydo, heterocydoalkyl. alkytsuHbnyi. arylsulfonyl. 

9 
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heteroaryfalkyl. heteroaryl. arylalkanoylalkyl.. heterocyctoalkylalky! aryloxyalky!. 
monoalkyJaminoalkyl. dIalkyJaminoalkyl. anrlaminoalkyl. or dlaiylaminoalkyl. v^.eln any 
of the foregoing can be optionaBy be subsfituled v«th up to three groups selected fiom 
halogen, OH, alkoxy and perhatoalkyl; 

The compound of any of the formulae herein wheieh W is lifi allphalfc 
heterotnonocydlc, heterobfeycSc or h^trfcycfic ring sy^em having from five to 
sixteen ring atoms and up to four ring hetero atoms selected fiom O. N and S, vi»hereln 
said ring system is opfionally substituted v«thuptothree ring subsBtuents selected 

> the group consisting of OH, ON, halogen, formyl, Rio and Rn; 

The compound of any of the fomnilae herein wherein W is an aliphaBc 
heleromonocycBc ling system having from five to seven ling atoms and up to four ring 
hetero atoms selected from O. N and S, wherein saW ring system is optionally 
-, substituted with up to three ring subsBtuents selected from the group consisting of O 

CN, hatogen, fomiyl, R^" and R"; 

The compound of any of ttie fom»ulae wherein said optionally substituted 
anphatic heteromonocydfc ring system has five ring atoms and 1 or 2 ring hetero atoms 
) sheeted from 0,N and S; 

The compound of any of the fonnulae herein wherein saW optionafly substituted 
aliphatic heleiomonocycHc ring system is seleded from ttie group consisting of 
pyrrolklines. pyiazolkfines. pyrroBnes, tetrahydrottiiophenes. dihydrottifophenes. 
5 tetrahydrolurans. dlhydroliiians, imWazoHnes. tetrahydrolmWazoles, dihydropyrazoles, 
telrahydropyrazoles, and oxazofines; 

The compound of any of tiie fonnulae herein wherein said optionally substituted 
aliphatic heteromonocycHc ring system has six ring atoms and 1 or 2 ring hetero atoms 
0 selected fiom O.N and S; 
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The compound of any of the fonDulae herein wherein sakJ optionally substituted 
aHphatlc heteromonocycHc ring system is selected from the group consisting of 
pyridines, piperidlnes, dihydropyridlnes, tetrahydropyridines. dihydropyrans, 
tetrahydropyrans, dioxanes, piperazines. dihydropyrimidines. tetrahydropyrimidines, 
perhydro pyrimWine, monphoBne, thioxane, and thiomorphollne; 

The compound of any of the fbrmuiae herein wherein said optionally substituted 
aliphatic heteromonocycHc ring system has seven ring atoms and 1 or 2 ring hetero 
atoms selected from O. N and 8; 

The compound of any of the fbrmuiae herein wherein said optionally substituted 
aliphatic heteromonocycHc ring system is selected from ttie group consisting of 
hexamethj^neimme. and hexametiiylenesuHide; 

The compound of any of the fonnulae herein wherein W is an afiphatic 
heterobicycBc ring system having from five to sixteen ring atoms and up to four ring 
hetero atoms selected fiom O. N and S. wherein said ring system is optionally 
substituted with up to three ring substituents selected from ttie group consisting of OH, 
CN, halogen, fomnyl and Rio. 

The compound of any of the fonnulae herein wherein said optionally substituted 
aliphatic heterobicyclic ring system has eight to twelve ring atoms and 1 to 4 ring hetero 
atoms selected from O, N and S; 

The compound of any of the fbrmuiae herein wherein said optionally substituted 
aliphatic heterobicycbc ring system eight to twelve ring atoms and 1 or 2 ring hetero 
atoms selected from O and N; 

The compound of any of the formulae herein virhereln W is an aromatic 
heteromonocycHc, heterobicyclic or heterotricycHc ring system having from five to 
sixteen ring atoms and up to four ring hetero atoms selected fiom O, N and S, wherein 
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said ring system is optionally substituted with up to three ring substiluents seteded from 
the group c»nsisting of OH, CN, halogen, formyl and Rk^ 

The compound of any of the fbnnulae herein wherein W is an aromatic 
heteromonocyclic ring system having from five to seven ring atoms and up to four ring 
hetero atoms selected from O. N and S. wherein said ring system "is optionally 
substituted with up to three ring substiluehts selected from the group consisting of OH. 
ON, halogen, fomnyl and Rio", 

The compound of any of the fbnnulae herein wherein said optionally substituted 
aromatic heteromonocyclic ring system has five ring atoms and 1 or 2 ring hetero atoms 
sheeted from O. N and S; 

The compound of any of the^fonnulae herein wherein said optionally substHuted 
aromatic heteromonocyclic ring system is selected from the group consisting of 
pynoles. pyrazoles, porphyrins, furans, thiophenes. pyrazoles, imidazoles, oxazoles. 
oxadlazoles, isoxazoles, tWazoles, tWadlazoles, and Isothlazoles; 

The compound of any of the Ibmiulae herein wherein sakJ optionally substituted 
aromatic heteromonocyclic ring system has six ring atoms and 1. 2 or 3 ring hetero 
atoms selected from O, N and S; 

The compound of any of the fbnnulae herein wherein said optionally substituted 
aromatic heteromonocyclic ring system is selected from the group consisting of 
> pyridines, pyrimidlnes, pyrazjnes. pyrans. and triazines; 

The compound of any of the fonnulae herein wherein s^id optionally substituted 
aromatic heteromonocyclic ring system has five ring atoms and 3 or4 ring hetero atoms 
selected from O. N and S; 

) 
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The compound of any of the formulae herein wherein said optionally substituted 
aromatic Nteromonocyclic ring system is triazolyl or tetrazolyl; 

The compound of any of the fomriulae herein wherein W is an .aromatic 
i heteroblcyclic ring system having from eight to twelve ring atoms and up to four ring 
helero atoms selected from O. N and S, wherein said ring system is optionally 
substituted witti up to tt^ree ring substituents selected from ttie group consisting of OH, 
ON, halogen, fonnyl and Rio; 

► The compound of any of ttie formulae herein wherein said optionally substituted 

aromatic heteroblcyclic ring system is selecled from the group consisting of adenines, 
azabenzlmldazoles, azaindoles, benzimidazoles. benzo Isottiiazoles, benzofurans, 
benzolsoxa2Dles, ,benzooxa2oles, benzothfediazoles, benzottiiazoles, benzottiienes, 
benzottilophenes, benzoxazoles, carbazoles. cinnolines, guanines, imidazopyridines, 

i IndazDies, Indoles, Isolndoles, isoquinolines. phUialazines. purines, pyrrok) pyridines, 
quinazolhies, quinolines, quinoxalines, tiiianaphttienes, and xantiiines; 

The compound of any of the fonnulae herein vifhereih W is an aromatic 
heterolricycllc ring system having from ten to sixteen ring atoms and up to four ring 
» hetero atoms selected from O, N and S, wherein said ring system is optionally 
substituted vi«h up to ttiree ring substituents selected from the group consisting of OH. 
CN. halogen, formyl, Rio and Rii; and 

The compound of aiiy of tiie fbnrnulae herein wherein saw optionally subsW 
! aromatic heterotricycDc ring system Is selected from ttie group consisting of carbazoles, 
bibenzofurans, psoralens. dibenzottilophenes. phenazines. ttilanttwenes, 
phenanthiollnes. phenamhridlnes. 



Other embodiments are a compound of Foimiria II 
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Foimulall 

Wherebv 

A Is selected from the group consisting of H, -(C=0)-f^, -(C=0)-0-R!, - 
C(=OH4FH^\ -C(=S)-NH-F^ . -^0)r^, -(C=NR>R\ and -(C=NR>NH.R\ 

6 te selected from the group consisting of -OH, -CKC1-C12 alkyl), - 
NHS(0)rR^. -(0=6)4^, -{OOy^P^; and -(C=0)-NH-R^ ' 

L is selected from the group consisting of absent, -S-, -SCHr. -SCHaCHr, 
-S(0)r, -S{0)2CH2qHr. -S(OK .S(0)CH2CHr. -0-. -OCH2-, -OCH2CH2-, -{C'-OyCHr, 
-CH(CH3)CHr, -CFHCHr. -CF2QH2-. and -CRx=CRx- where Rx = H or halogen; 

Nb=M 
/ 

W is selected from the group consisting 

N==:N / \ 




of ^ 



Jij<. , ^ .and -rXsr^ ; 

Q is selected from the group consisting of al>sert. -CHr, -O, -NH-, - 

N(R>. -S-, -S(0)r. and -(OOK 

<y is selected from the group consisting of at>sent, -CHr. and -NH-; 

Y Is selected from the group consisting of H, CpCe alkyl. substituted 
aiyl. arylalkyi, substihited aiyteBcyl. heteroaryl. substituted heteroaryl. heteroarylallcyl. 
substituted heteroarylallcyl, heterocydoalkyl. and substituted heterocydoalkyl; 

j = 0,1. 2, 3. or 4; 

m = 0,1, or 2; 
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s = 0.1 or 2; 

is selected from the group consisting of H, CrCe alkyi, C3-C12 
cycloalkyf, substituted CrCi2 cyctoalkyi, aryl, substituted aryl, arylalkyi, substituted 
arylalkyl, heteroaryl, substituted heteroaryJ, heteroarylalkyi, substituted heteroarylallcyl, 
heterocycloalkyi, and substituted heterocycloallcyl; 

IS selected from the group consisting of H, CrCe alkyi, CrCia 
cycloalkyi, substituted CrCia cycloalkyi, alkylamino, dialkyi amino, arylamino, 
diarylamino, aryl, substituted aryl, arylalkyi, substituted arylalkyi, heteroaryl, substituted 
heteroaryl, heteroarylalkyi, substituted heteroarylalkyi. heterocycloalkyi, and substituted 
' heterocycloalkyi; and 

and R* are each independently selected from the group consisting of 
hydrogen and methyl; 

A compound of theabove formula 11. vt^erein: 
^ Ais-(C=0)>aR^ 
G is hydroxyl; 
L is absent; 

j = 3; - 
m = s = 1;and 

> R^ and R* are hydrogen; 

A compound of theabove fbmnula II. wherein: 
Ais-{C=0)-Oferf-butyl; 
6 Is hydroxyl; 

> Lis absent; 
J = 3; 

m = s = 1;and 

R^ and R* are hydrogen; 

) A compound of theabove fonmula II. wherein: 

AIs-(C=OH>R\ 
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G Is hydroxyl; 
Lis absent; 




Wis ^ 

m = s = 1;and 

and R"^ are hydrogen; and 

A compound of theabove formula II, wherein: 
A is -(C=OH>fejt4)Utyl; 
G is hydroxyl; 
Lis absent; 



j = 3; 

m = s = 1;and 

R^ and R* are hydrogen. 

Other embodiments are: 
A compound of Formula III: 




W 




Fonnulain 



. <WO____2004072243A2J_> 



^WO 2004/072243, PCT/US2004/003479 



wherein 

A is selected from the group consisting of H, -(C=0)-R^, -(C=0)-OR\ - 
C(=0)-NH.|^. ^=S)4^H-R2 . -S(0)rR^ -(C=NR>R\ and -(C=NRVnH-R\ 

G is selected from the group consisting of -OH, -0-(Ci-Ci2 alkyi), - 
NHS(0)2-R\ -{OOyfe, -(COKVR', and -(C=0hNH-R2: 

L is selected from the group consisting of absent, -S-, -SCHr, -SCH2CH2-, 
-S{0)r. -S(0)2CH2CH2-, -S(OK -S(0)CH2CHr, -O. -OCHr, -OCHjCHr, -(C=0>CHr. 
-CH(CH3)CH2-. -CFHCHr . -CF2CHr. and -CRx=CRr where R, = H or halogen; 

,0 

W IS selected from the group consisting 

N N 

/ w 




N M 




,and 

Q is selected fmm the group consisthig of absent, -CHr. -0-, -NH-, - 
N(RV, -S-, •S(0)r, and -(C=0)-; 

Q* is selected from the group consisting of absent, -CH2-. and -NH-; 

Y is selected from the group consisting of H, CrCe alkyl, aryl, substituted 
aryl, arylalkyi, substituted arylall(yi> heteroaryl, substituted heteroaiyl, heteioarylalkyl. 
substituted heteroarylalkyi, heterocycloalkyi, and substituted heterocydoalkyl; 

j = 0. 1,2,3,or4; 

m = 0, 1,or2: 

s = 0,1 or 2; 

R^ is selected from the group consisfing of H. CpCe alkyl, C3-C12 
cydoalkyl, substituted C3-C12 cyctoalkyi, aryl, substituted aryl. arylalkyi. substituted 
arylalkyi, heteroaryl, substituted heteroaryl. heteroaryiaHcyl. substituted heteroarylalkyi, 
heterocydoalkyl, and substituted heterocyck>alkyl; 

R^ is selected from the group consisting of H, CrCe alkyl, CrCn 
cyctoalkyi, substituted C3-C12 cydoalkyl. alkylamino, dialkyi amino, arybmlno. 
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diarylamino. aryl, substituted ajyi. arylalkyl. substituted arytellcyl, heteioaryl. substRuied 
heteroaryl, heteroarylalkyl. substituted heteroarylalkyi, heterocydoalkyl, and substituted 
hetetoqycloallc^; and 

and R* are each independently seleded from the group consisHng of 

; hydrogen and methyl; 

A compound according to formula III above, wherein: 
Als-(OOH>R^ 
6 is hydroxy!; 
I Lis absent; 

i = 3; 

m = s = 1;and 
. and R* are hydrogen; 

\ A compound according to formula III above, wherein: 

A Is -(C=OH>-ferf-butyl; 
6 is hydroxyl; 
L is absent; 
j-3; 

) m = s = 1;and 

R^ and R* are hydrogen; 

A compound according to formula III above, wherein: 
Ais-(OOH>R^ 
; 6 is hydroxyl; 

L is absent; 
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and R* are hydrogen; 

A compound according to fonnula ill above, wherein: 
Ais-{C=OVO-fert^bmyl; 
G Is hydroxy!; 
L is absent; 



Wis 'z- 
J = 3; 

m = s = 1;and 

and R^ are hydrogen; 

A compound of Formula II: 



W 




Fonnula n 
wherein 

A is selected from the group consisting of H, -(C=0)-Fl^, -{C=0>0-f^, 
-C(<)H^H-r2. ^=S)^H-R2 . -S(0)2^^. KC=4^R>R\ and^C=^Ri)4^ 

G is selected from the group consteUng of -OH, -0(Ci-Ci2 alkyO^ 
-NHS(0)rR'. -(C=0)-R2, .{C=0)-0-Rf. and -(C=0)-NH-R^ 

L is selected from the group consisting of at)sent, -S-, -SCHr, -SCH2CHr, 
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-S(0)r. -S(0)2CH2CH:r. -S(OK -S(0)CH2CHr. -0-. -OCH2-. -OCH2CH2-. 
-(C=OVCHr. -CH(CH3)CH2-. -CFHCH^-. -CFzCHr. and -CR^CR^ where R, = H or 
halogen; 



H 




W Is setecled from the group consisting of Ja/- and 
where X and Y are Independently selected from the group consisting of H. halogen. Ci- 
Ce alkyl. CrCi2 cydoallcyl. -CHralkylamino. -CHrdialkylamino, -CHrarylamino. -CHr 
diarylamlno. -{C=OValkylamlno. -(C=OHalkylamino, -(C=0)-arylamino. -{C=Oy 
diarylamlno. aryl, substituted aryl. atylalkyl. substHuted arylalkyl. heteroaryl. substituted 
heteroaryl. heteroarylalkyl. substituted heteroarylalkyl. heterocycloalkyl. and substituted 
heterocydoalkyl: in the alternative;- X and Y taken together with the carbon atoms 
occupying the 4 and 5 positions of the triazole ring, to which X and Y are attached, for a 
cyclic moiety selected from the group consisting of aryl. substituted aryl. heteroaryl. and 
substituted heteroaryl; 

j = 0. 1. 2, 3, or 4; 

m = 0.1. or 2; 

s = 0. 1 or 2; 

is selected from tiie group consisting of H. Q-Cs alkyl. C3rCi2 
cyctoalkyl. substituted C3-C12 cycloalkyl. aryl. substituted aryl. arylalkyl. substituted 
arylalkyl. heteroaryl. substituted heteroaryl. heteroarylalkyl. substituted heteroarylalkyl. 
heterocyctoalkyl. and substituted heterocycloalkyl; 

r2 is selected from the group conslsttng of H. CrCe alkyl, CrC,2 cyctoalkyl, 
• substituted C3-C12 cyctoalkyl. alkylamino. dialkyi amino, arylamlno. diarylamlno. aryl, 
substituted aryl. arylalkyl. substituted arylalkyl. heteroaryl, substituted heteroaryl. 
heteroarylalkyl. substituted heteroarylalkyl; heterocyctoalkyl. and substituted 

; hetenx^cloalkyl; and 

ll» and R* are each independentiy selected from the group consisting of 

hydrogen and methyl; 
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A compound according to fonnula II above, wherein: 
Als-(C=0)-OR^ 
G is hydroxyl; 
L is absent; 
. J = 3; 

m=s=1;and 

and R* are hydrogen; 

A compound according to formula II above, wherein: 
Ais-(C=0>O>ferf-butyl; 
G is hydroxyl; 
Lis absent; 

m = s = 1;and 

and R"* are hydrogen; 

A compound according to fonmula II above, wherein: 
Als-(C=OVO-R\ 
G is hydroxy!; 
L Is absent; 



A compound according to formula II above, wherein: 
A is -(C=0)-0fert-butyl; 
G is hydroxyl; 



X 



Y 




j=3: 

m = s = 1;and 

and R* are hydrogef^ 
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L is absent; 



Wis vxL. : 
J = 3; 

M = s = 1;and 

and R* are hydrogen. 

Other embodiments are a compound of Fonnula III: 
W 




Fonnalalll 



wherein , /r«_r\\_n_R'i 

A Is Elected from the group consisting of H. -(C=0)-R . -{C=0>0-R • 

G IS selected from the group consisting of -OH. -CHCi-C« alkyi). 
44HS(0)rR!.-(OOH^.-{C=0>O.R'.andHOO>-NH-R^; ^cHXH. - 

L IS selected from the goup «>r«ls.ir^ of absent. -S-. -SCHr. ^C^"- 
SiOyr, -S(0).CH^. ^. -OCH.. -OCHaCH.. KC^O^CH.. -CH(CH3)CH.. 
-CFHCHr . -CFjCHr. and -CR^Rr where Rx = H or halogen: 
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from the group consisting of 




where X arid Y are 



independently selected from the group consisting of H, hialogen, Ci-Ce Blkyl, C3-C12 
cyctoalkyl, -CHralkylamIno, -CHrdialkylamino, -CHraiylamIno, -CHrdlaiylamlno. - 
(C=0)-alkylamlno, -(C=0>dlalkylamlno. -(OOVarylamInQ, -(C=0)-dlarylamino, aiyl. 
\ substituted aryl, arylalkyl. substituted arytelkyl, heleroaryl, substituted heteroaiyl, 
heleroaiylalkyi, substituted heteroarytelkyl, heteiDcydoalkyI, and substituted 
heterocydoaHcyl; In Oie allemaBve, X and Y taken togettier with the carbon atoms 
occupying ttie 4 and 5 positions of tiie triazole ring, to which X and Y are attached, for a 
cyclic moiety selected from ttie group consisting of aryl, substituted aryl, heleroaryl, and 
r substituted hetero'aryl; — 

j = 0,1. 2, 3, or 4: 

m = 0, 1,or2; 

s = 0,1or2; 

is selected from ttie group consisting of H, CirCe alkyl. CrCi2 
» cyctoalkyl. substituted CarCia cydoaOcyl, aryl, substituted aryl. arylalkyl. substituted 
arylalkyl. heteroaryl, substituted heleroaryl, heteroarylalkyl. substituted heteroarylalkyl. 
heteroq^toalkyl, and substituted heterocyctoalkyi; 

is selected from tiie group consisting of H. Q-Cs aftyl. CrCi2 
cycloalkyl. substituted CrCiz cyctoalkyl, aikylamino, dlalkyl amino, arylamino, 
> diarylamino, aryl, substituted aryl, arylalkyl. substituted arylalkyl. heteroaryl. substituted 
heteroaryl, heteroarylalkyl. substituted heteroarylalkyl. heterocydoalkyl, and substituted 
heterocyctoalkyi; and 

and R* are each independentiy selected from ttie group consisting of 
hydrogen and methyl; 

> 

A compound according to fomnula III above, wherein: 
Ais-(C=0)-OR'; 
G is hydroxyl; 
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Lisabsent; 
j = 3: 

m = s = 1;and 

and are hydrogen; 

A compound according to fonnula HI above, wherein: 
Als-(C=OH>tert-butyI; 
Gishydroxyl; 
L is absent; 

) j = 3; 

m = s = 1;and 

R* and R* are hydrogen; 

A compound according to fonnula III above, wherein: 
5 Ais-(C=0>0-R', 
G is hydroxyl; 
L is absent; 




j = 3; 

) m = s = I; and 

R' and R* are hydrogen; 

A compound according to fonnula III above, wherein; 
A is ^C=0>0-fert*utyl; 
} Gishydroxyl; 

L is absent; 
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and R* are hydrogen; 
A compound of Formula IV: 




(IV) 



wherein 

) A is hydrogen. -(C=0)-R^ , -(C=0>OR\ -C(=0)-NH-R2 , ^(=S).NH-R2, - 

S(0)rR^, -(C=NR^)^\ or-(C=NR^)-NH-R^ 

6 is -OH. -CHPrCn alkyO. -NHSCOM^. -{OOy^, -(C=OH>Rf. or 
-(C=0)-NH-R2: 

L Is -S-. -SCHr. -SCHzCHr. -S(Of-. -S{OfCH^VF-, -8(0)-, 
5 -S(0)CH2CH2-. -0-. -OCHz-. -OCHzCHz-. -(C=0)-CHr. -CH(CH3)CHr. -CFHCHr - 
CF2CH2-, or -ORrCRjr where R, = H or habgen; 
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X, Y and Z are Wepeixlenlly seleaed from me 9K«p c=!«istir^ 
M^Qen. N. hai;9en, alkyl cydoa«<y.. aMa,nU». ^^^"-^ 

a1ky„y., subs«ed ^. ^V- "^^ 

a.yl. NH^. NH.«.bs«uted a.v., <»antonft», d*«*™«y.amm^ 

a.y.ancyl. s*s«u.ed a,ylaM. h^er-A subsBuM haWoa.* 
^aubsfflutad heten«>y.. -O-hata^an^". -0^uba«uted hate««.yl. -NH^^^ 
^^H^bswuted hate«>ar,l. hetan«nte*yi. =<">sUtutad haten«VlaM. !««an«y<*a«<yl 

and substituted tieterocycloalkyl; or, 

in the alternative. X and Y or Y and Z taken together with the carbon 
atoms to which they are attached fonn an a,v«. substituted aryl. h^eroaiyl. or 
substituted heteroaryl cyclic moiety, 

j = 0,1,2,3.or4; 

m = 0,1,or2; ^. - . 

s = 0,1or2; ^ r» 

Ri is hydrogen. CrCe aBcyl, CrCi2 cydo^Ikyl. substituted CrCiz 
cyctoalkyl. aryl. substituted aryl. arylaftyl. substituted arylalRy.. heteroaryl. sub^^ 
heteroaryl. heteroaryialkyl. substituted heteroarylalkyl. heterocydoaflcyl. or substituted 

heterocyctoalkyi; ^ ^ « ~«.i«aikvi 

^ is hydrogen. C,^ alkyl. (Vdz cyctoalkyl. substituted C.C« cycloa^ 
) aticylammo. dialkyi amino, arylamtno. diarylamlno. aryl. substituted aryl. ary^»^ 
substituted arylalkyl. heteroaryl. substituted heteroaryl. heteroarylalkyl. substituted 
heteroarylalkyl. heterocyctoalkyi. or substituted heterocyctoalkyi; and 

and R* are each IndependenUy hydrogen or mettiyl; 

5 A compound according to fonnula IV above, wherein: 

Als-<C=OVO-R^ 
Gishydroxyl: 
Lis absent; 
j = 3; 

) m = s=1;and 

r3 and R* are hydrogen; 
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A compound according to ibnnula IV above, wherein: 
A Is -(C=0)-0-feff-butyl; 
GIshydroxyl; 
LIsabsenU 
j = 3; 

m = s = 1;arKl 

and are hydrogen; 

A compound of Fonnula V: 




(V> 



wherein 



A Is hydrogen, KC=0).R^ , -{C=oyOi^, -C(=0).NH-Fe . -C(=S)-NH-Fe , or 

-S(0)2-R^, -(C=NR>R\ or-(C=NR^H*H-R^ 

G Is -OH, -CMC1-C12 alM). -NHS(0)rR'. -(C=0)-R*. -(C=OH>-Rf, or 
-(C=0)-NH-R2; 
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L is absent. -S-. SCHr. -SCHzCHr. -S{0)r. -S(0)2CH2CHr. -S(0)-, 
-S(0)CH2CHr. -0-. -OC»V. -OCHzCHr. -(C=0>CHr; -CH(CH3)CHr. -CFHCHr. - 
CF2CH2-, or -CRx=CRx- where = H or halogen -; 

X, Y. and Z are independently selected from the group consj^ng of 
hydrogen. N3. halogen. Ci-Ce alkyl. C3-C12 cydoalkyl. aWcytemhw, diaBcylamino. CrCs 
alkynyl. substituted alkynyl, aryl. substituted atyl. -S-aryl. -S-substituted 4fyl, -O-aryl. 
-O-substituted aryl. NH-aryl. NH-subsiituted aryl. diaiytemlno. dlheteioaiylamlno, 
arylalkyl. substituted arylalkyi, heteioaryl. substituted heteroaryl. -^heteroaiyl. 
-S-substituted hetenjaryl, 

-Oheteroaryl. -Osubstituted heteroaryl, -NH4)eleroaryl. -NH^slftirted 
heteroaryl. heteroarylalkyl. substituted heteroarylalkyl, heterocyctoalkyi, and subsHtUted 

heterocydoalkyi; or, 

in the. alternative, X and Y or Y and Z taken together With the carbon 
atoms to which they are attached fom» an aryl. substituted aryl, heteroaryl. and 
substituted heteroaryl cyclic moiety; 

j = 0,1, 2. 3, or 4; 

m = 0. 1,or2; 

s = 0, 1 or 2; 

rMs hydrogen. C-Ce alkyl. CrC" cycioalkyl. substituted CgrCia 
cyctoalkyl. aryl. siibstituted aryl. arylalkyl, substituted arylalkyl. heteroaryl, substituted 
heteroaryl, heteroarylalkyl, siibstiluted heteroarylalkyl. heterocyctoalkyi. or substituted 
heterocydoalkyi; 

is hydrogen, C-Ce alkyl, CrCn cydoalkyl, substituted CarCi2 
cyctoalkyl, alkylamino, dialkyi amino, arylamino, diarylamino, aryl, subsiihjted aryl, 
; arylalkyl. substituted arylalkyl. heteroaryl, substituted heteroaryl, heteroarylalkyl, 
substRuted heteroarylalkyl, heterocyctoalkyi. or substituted heterocyctoalkyi; and 
1^ and R* are each Independently hydrogen or mettiyl; 

A compound according to formida V above, wherein: 
I Ais-(C=OH>-R^ 
G is hydroxyl; 
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L is absent; 
j = 3; 

m = s = 1;and 

and are hydrogen; and 

A compound according to fonmula V above» wherein: 
A IS -(C=0)-0ferf-butyl; 
G Is hydroxyl; 
Lis absent; 
j = 3; 

m = s = 1; and 

and R"* are hydrogen. 

other embodiments are: 

compounds of fonnulae II or III as delineated herein, wherein: 
A is selected from the group consisting of: H, -(C=0)-i^, -(C=0>-C)-R^, 
-C(=0)-NH-R2. -C(=S)-NH-R^ and S{0}z-R'; G is selected from the group 
consisting of: -OH. -0-{C,-Ci2 alkyi), -NHS(0)2-R\ -<C=0)-R\ -(C=0)-0-R\ and 
-(C=0>-NH-R^; L is selected from the group consisting of. absent, -S-, -SChfe-, 
-SCHzCH?-, -S(0)2-, -S(0)2CH2CH2-, -S(OK -S(0)CH2CH2-, -0-. -OCH2-, 
-OCH2CH2-. -<C=0>-CH2-, -CH(CH3)CH2-. -CFHCH2-, and -CF2CH2-; W is selected 

from the group consisting of: N " , JL .\ "'^ .and JL ;Q|s 
selected from the group consisting oft absent, -CH2-. -O^. -NH- -N(RV. -S-, 
-S(0)2-. and -(C=0)-; Q* is selected from the group consisting of: absent, -CH2-, and 
-NH-; Y Is selected from the group consisting of: H, Ci-Ce alkyl. aryl, substituted aryl, 
arylaltQrI. substituted arylallcyl, heteroaryl, substituted heteroaryl. heteroarylalkyi, 
subsUtuted heteroarylalkyi, heterocycloalkyi, and substituted heterocyctoalkyi; j = 0, 1, 2, 
3, or 4; m = 0, 1, or 2; s = 0, 1 or 2; is selected from the group consisting of: H, 
Ci-Ce ancyi, CarCie cycloalkyi, substituted C3-C12 cycloalkyi, aryl, substituted aryl. 
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arylalM. substituted arylalkyl. heteroaryl. substituted heteroaryl. heleroaryiallcyl. 
substituted heteroarylallcyl. heterocycloallqn. and substituted helerocyctoalkyi; is 
selected from tlie group consisting of: H. C1-C6 allcyl. C^2 cycloalkyi. alkylamino. 
diallcyl amino, arylamino, diarylamino. aryl, substituted aryl. arylallcyl. substituted 
arylallcyl. iieteroaivl, substituted heteroaryl. heteroarylaikyl. substituted heleroarylalkyl. 
heterocycloallcyl. and substituted heterocycloalkyl; and and R* are each 

Independently selected from the group consisting of hydroger» and methyl; 

compounds of fomiula II. whereiri A is -(C=0H)-R\ R' is selected from the 

group consisting of H. Ct-Ce alkyl. Cj-C,2 cycloalkyi. substituted Ca-Cia cyctoalkyl. aryl. 

substituted aryl, arylalkyl. substituted arylalkyl. heteroaryl. substituted heteroaryl, 

heteroarylaikyl. substituted heteroarylaikyl, heterocyctoalkyl. and subsHtuled 



heterocyctoalkyl; G is hydroxyl; L is absent; W is ^ , 

»t=N 

and JL ; Q is selected from the group conslsHng of: absent, -CH2-. -0-, -NH-, 
_N(Ri)_, _s-. -S(0)2-. and -(C=0>-; Q' is selected from the group consisting of. 
absent, -CH2-, and -NH-; Y is selected from the group consisting of. H, Ci-Ce alkyl. 
aryl. substituted aryl. arylalkyl. substituted arylalkyl. heteroaryl. substituted heteroaryl. 
heteroarylaikyl. substituted heteroarylaikyl. heterocyctoalkyl. and substituted 
heterocyctoalkyl: j=3; m=8=1: and R* and R* are hydrogen; 

Compounds of fonnula II wherein A Is -(C=OH)-tefH)utyl; 6 Is hydroxyl; L is 

N »l=»l 

a,Ji^Y 5="? Ay*v 

absentWisN""^'^'. ^ .V^^-'^^and 1 ; Q is selected from the 
group consisting of: abserrt. -CH2-, -0-. -NH-. -N{RV. -S-. -S(0)r-. and -(C=OH 
ff is selected from the group consisting of: absent. -CHr-. and -NH-; Y is selected 
from the group consisting oft H, Ci-Ce alkyl. aryl. substituted aryl, arylalkyl, substituted 
arylalkyl. heteroaryl, substituted heteroaryl. heteroarylaikyl, substituted heteroarylaikyl. 
heterocyctoalkyl, and substituted heterocyctoalkyl; j=3; m=s=1; and R' and R* are 
hydrogen; 
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Compounds of Formula II, wherein A Is -(C=0)-0-R\ is selected from the 
group consisting of H, d-Ce alkyl. C3-C12 cycloalkyi, substituted Cy-0,2 cydoalkyi, aryl, 
substituted aryl, arylalkyi, substituted arylall<yl, heteroaryl, substituted heteroaryl, 
heteroaryialkyl, substituted heteroarylalkyl, heterocycloalkyl, and substituted 



N— N 



11 '^Jl y 

heterocydoalkyl: G is hydroxyl; L Is absent .W is ^""^ ; Q is selected^from the 
group consisting of: absent, -CH2-, -0-. ^H-, -N(R V, -S-, ^0)r:, and -<C=OH 
Y Is selected from the group conslsfing of. H. Ci-Cs allcyl, aryl, substiluted aryl,. 
arylalkyi, substituted arylallcyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, 
substituted heteroarylalkyl, heterocycloalkyl, and substituted heterocydoalkyl; j=3; 
n»fs=1; and 1^ and R* are hydrogen; 

Compounds of Formula II, wherein A Is -(00)-C>•tef^butyl: 6 is hydroxyl; L is 

W- M 

absent; W is ^ ; Q is selected from the group consistir^ of: absent, -CH?-, 

-0-, -NH-. -N(RV. -S-. -S(0)2-, and -(C=0)-; Y is selected from the group 
consisting ofc H, Ci-Cs alkyl. aryl, substituted aryl, arylalkyi, substituted arylalkyi, 
heteroaryl. substituted heteroaryl. heteroarylalkyl. substituted heteroarylalkyl, 
heterocydoalkyli and substituted heterocyctoalkyi; j=3; m=s=1; and R' and R* are 
hydrogen; 

Compounds of Fonfnula ill. wherein A is -(C=0)-O-R\ R^ Is selected from \he 
group consisting of H. Ci-Cs alkyl, C3-C12 cyctoalkyl. substituted C3-C12 cyctoalkyi, aryl, 
substituted aryl, arylallqri, sid>stituted arylalkyi. heteroaryl. substituted . h^eroaryl, 
heteroarylalkyl, substituted heteroarylalkyl. heterocyctoalkyi, and substituted 



hetero(^ctoalkyi; 6 Is hydroxyl; Lis absent; W Is N " , JL \^h' -or 



and : Qfeselected ftomthe group consisting of: absent, -CIV. -0-,-NH-. 

-N(RV. -S-. -S(0)r-, and -(C=0)-; Q' is selected from the group consisting of: 
absent, -CH2-, and -NH-; Y is selected from the group consisting of: H, Ci-Ce alkyl, 
aryl, substiluted aryl, arylalkyi, substituted arylalkyi. heteroaryl, substituted heteroaryl. 
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heteioan^Ikyl. ?ubslftuted heteroaiylalkyl. helerocycIoalky«. and substituted 
heterocyctoalkyl: i=3; m=s=1: and and R* are hydrogen; 

CompoundsofForrnulaHl.wt^relnAis KC=^ 

.^N^Ar^ I x^H-^-cr^ JL ;Qissetededfitomthe 
. absent; W is N . — ' o e/nv- «nrt-/C=OW 

group consisting oft absent. -CH^-. -0-. ^NH-. -N(RV. ^"^(^^^ 

Q.|sseIededf,omthegK>upc«nsistin90^.absent.-CH^^nd^^^ 
from the group consisting of: H. C-Ce alkyl. aryl. substituted aryi. aiylaM. subbed 
!^ncy,.ltIarvl.substttutedheteroarv..hetero^^^^^^ 
, helerocydoalM. and substituted helerocycloallqrl;]^^^ 

hydrogen; 

hete^M; e IS M^xy": L is absert; W is S'";f^Q b »*CW 

Isisang ofc absent. -CIV. ^. -NH-. - WV. -S-. "^"h^^'^^'^' 

heteixaryblKyl. l«terocycloall<yl. and su^ 
m=s=1; and R* and R* are hydrogen; and 

compounds of Fomuila 111. >«herein A Is KO0>0-tert4HHyl: G is hydK»Qrl; L is 



absent- W is Q IS selected from Ite gKW coreWtiS <* 

^. Inh-. -N(RV. -^Ofe-. and -(OOH Y «^ «om the fl««P 

insisting * a CrC an<A s-**"— «^ 

sub^hd t»te««.yl. hete^at^leW. suW**- fTT^ 
teteioccloafcyl. and substituled hetetccydoalkyl; i=3; m=s=1: and R and R are 



hydrogen. 

Other embodiments are: 
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Compounds of formulae II or III wherein wherein A is selected from the group 
consisting of: H, -(00)-R2, -(C>0)-0-R\ -C(=0)-NH-R2, -C(=S)-NH-R2, and 
-S(0)2-F^; G is selected from the group consisting of. -OH, -0-(Ci-Ci2 allcyi), 
-NHS(0)2-R\ -(C=0)-R2.-<C=0)-0-R\ and -{C=0)-NH-R2; L is selected fpm the 
i group consisting of: absent, -S-, -SCHr-, -SCH2CH2-, -8(0)2-, -S(0)2CH2CH2-, 
-S(OK -S(0)CH2CH2-. -0-, -OCH2-. -OCH2CH2-. -<C=0)-CH2-. -CH(CH3)CIV, 

X Y 

ti 

N 

^FHCH2- and -CF2CH2-; W is selected from the group consisting of: X , and 




•J- ; X and Y are independently selected from the group consisting of: H, halogen, 
Ct-Ce alkyi, CarCie cycloall^l. -CFVallcyiamino, -CH2-diallcylamino, -CHrarylamino. 

) -CH2-diarylamino, -<C=0)-alkylamino, -(C=0)-diallcylamino, -<C=0)-arylamino, 
-(C=0)-diarylamlno, aryl, substituted aryl. arylalkyi, substituted arylalkyi, heteroaryl, 
substituted heteroaryl, heteroarylalkyi, substituted heteroarylalkyl,.heterocyctoalkyl, and 
substituted heterocycloalkyi; in the alternative, X and Y taken together with the carbon 
atoms occupying the 4 and 5 posiKons of the triazole ring, to which X and Y are 

5 attached, fonn a cyclic moiety selected from the group consisting of aryl, substituted 
aiyl, heteroaiyi. and substituted heteroaryl; j = 0, 1, 2, 3, or 4; m = 0, 1. or 2; s = 0, 1, or 
2; is selected finom the group consisting of: H, Ci-C$ alkyI, Cs^C^ cycloalkyi, 
substituted C3-C12 (^cloalkyl, aryl, substituted aryl, arylalkyi, substituted arylalkyi, 
heteroaryl. substituted heteroaryl. heteroarylalkyi, substituted heteroarylalkyi, 

0 heteroq^oalkyl, and substituted heterocyck)alkyl; 1^ is selected from the group 
consisfing oft H, d-Cs alkyI, Cj-Ci2 cycloalkyi, alkylamino, dialkyi amino, arylamino. 
(flarylamino, aryl, substituted aryl, arylalkyi, substituted arylalkyi, heteroaryl, substituted 
heteifoaryl, heteroarylalkyi, substituted heteroarylalkyi, heterocyctoalkyl. and substituted 
heteroqMoalkyI; and R^ and R* aro each independently selected from the group 

5 consisting of hydrogen and methyl; 

A compound (rf Fbnnula II, wherein A is -(C=0)-0-R\ R^ is selected from the 
group consisting of H, Ci-Ce alkyI, C3-C12 cyctoalkyi, subsOtuted Cj-Ci2 cydoaikyl. aryl. 
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substtuted aryJ, arylalkyl. substituted arytelkyl. heteroaryl. substtuted hetetoaiyl. . 
heteroarylalkyl. substituted heteroaryJalkyl. heterocycloallcyl. and substituted 
heterocircloallcyl; G is hydroxyl; L is absent W is selected from the group consisting 

of:, i .and X ;X and Y are Independently selected from the group consisting of. 
H, halogen. Ci-Ce alkyl. <VCi2 cydoalkyi; -<»1ralkylan*io. -CHrdialkylamlno. -CHr 
arylamino. -CHrdiarylamino. -<C=0>alkylamino. -<C=OKB»cylainino, -(C=0> 
arylamino. -(C=0>diarylainino. aryl. substituted aryl. aiylalkyi, substituted aiylalkyl. 
heteroaryl. substituted heteroaryl. heteroarylalkyl. substiluled heteroarytelkyl. 
heterocycloallcyl. and substituted heterocydoalkyl: m the altematSve. X and Y taken 
together with the carbon atoms occupying the 4 and 5 positfons of the triazole ring, to 
which X and Y are-attached, fonn ajycBc moiety selected *om the group consisting of 
aryl. substituted aryl. heteroaryl. and substituted heteroaryl; p3: m=s=1 ; and and R* 
are hydrogen; 

AcompoundofFornnjialLwhereinAls -{C=OHMert-butyl; G is hydroxyl; L Is 

absent; Wis selected from the group consisting of. X or X ;XandYare 
independently selected'from the group consisting oft H. halogen. C-Ce alkyl. CVC12 
cyctoalkyl. -CHraHcylamino. -CHrdialkylamlno. -CHrarylamino. -CHr<«aryIamlno. 
-<C=0>alkylamlno. -<C=0>dlalkylamlno. -(C=0).arylamino. -(C=0>diarylamlno. aryl, 

) substituted aryl. arylalkyl, subsliluted arylalkyl. heteroaryl. substituted heteroaryl, 
heteroarylalkyl, substituted heteroarylalkyl. heterocyctoalkyl. and substituted 
heterocyctoalkyt In the allemative. X and Y taken together with the carbon atoms 
occupying the 4 and 5 posifions of the triazole ring, to which X and Y are attached, fonn 
a cycfic moiety selected from the group consisting of aryl, substituted aryl. heteroaryl. 

5 and substituted heteroaryl; j=3; ni=s=1; and and R* are hydrogen; 
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A compound of Formula II, wherein A Is -(C=0)-0-R*. is selected from the 
group consisting of H, Ci-Ce alkyi, C3-C12 cycloalkyi, substituted C3-C12 cydoalkyi, aryl, 
substituted aryl, arylalkyl, substituted arylalkyi, heteroaryl, substituted heteroaryl, 
heteroarylalkyi, substituted heteroarylalkyi, heterocycloalkyl. and substituted 




► heterocyctoalkyi: G is hydroxyl; L is abseiil; W Is JL ; X and Y are independently 
selected fiom the group consisting of: H. halogen, Ci-Ce alkyl, C3-C12 cycloalkyi, -CHr 
alkylamlno, -CH2-dialkylamlno. -CHrarylamino, -CH2-diaiylamino, -(C=0)-alkylamino, 
-(C=0)-dialkylamino, -(C=0)-arylamino, -(C=0)-diarylamino, aryl, substituted aryl, 
arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyi, 

) substituted heteroarylalkyi, heterocyctoalkyi, and substituted heterocyctoalkyi; in the 
alternative, X and Y taken together yrth the carbon atoms eccupying ttie 4 and 5 
positions of the triazole ring, to which X and Y are attached, form a cyclic moiety 
selected from the group consisting of aryl, substituted aryl, heteroaryl. and substituted 
heteroaryl; j=3; m=s=1 ; and R' and R" are hydrogen; 

> 

A compound of Fonnula II, wherein A is -{C=0)-0-fert-butyi; G is hydroxy!; L is 




absent; Wis X ; X and Y are independently selected from the group consisting 
H. hatogen, Ci-Ce alkyl, C3-C12 cydoalkyi, -CHz-alkylamIno, -CHz-dialkylamino, -CHr 
aryfamino. -CH2-diarylamino, -^C^OValkylamino, -<C=0)-dlalkylamino. -<C=0)- 
) arylamino, ^C=0><llarylamino, aryl, substituted aryl, arylalkyl, substituted arylalkyl, 
heteroaryl. substituted heteroaryl, heteroarylalkyi, substituted heteroarylalkyi, 
heteroQ^doancyi. and substituted helerocydoalkyt In the alternative, X and Y taken 
togetiiervtritt) ttie carbon atoms occupying tiie4 and 5 positions of ttie triazole ring, to 
which X and Y are attached, form a cydto rnolety selected finom ttte group consl^^ 
> aryl. substituted aryl, heteroaryl, and substituted heteroaryl; j=3; m=s=1; and 1^ and R* 
are hydrogen; 
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A compound of Formula III. wherein A Is -(C=0H>R\ R' is seiected from the 
group consisting of H. Ci-Ce alkyl. C^Ci2 cycloalkyl. substituted CVC12 cyctoaBcyl. aryl. 
substituted aiyl. arylalkyl. substituted arylalkyl. heteroaryl. substituted heteroaryl. 
heteroarylalkyl. substituted heteroarylalkyl. heterocycloalkyl. and substituted . 
heterocycloalkyl; G Is hydroxyl; L is absent; W Is selected from the group conslsBng 

of.. 1 .and X ;x and Y are Independently selected fifom the group consisting of: 
H. halogen. Ci^Ce alkyl. CVC« cycloalkyl. -CHralkylamino. -CHrdiaBQflamino. -CHr 
arylamino. -CHrdiarylamino. -(C=OValkylamlno. -{C=0>dlalkylamlno. -<C=0> 
arylamino. -{OOVdiarylamino. aryl. substituted aryl. arylalkyl. substituted arylalkyl. 
heteroaryl. substituted heteroaryl. heteroarylalkyl. substituted heteroarylalkyl. 
heterocyctoalkyl, and substituted heterocycloalkyl; In the allemaBve. X and Y taken 
together with the carbon atoms occupying the 4 and 5 positfons of the triazole ring, to 
which X and Y are attached, fom» a cyclfc moiety selected from the group consisting of 
aryl. substituted aryl. heteroaryl. and substituted heteroaryl; j=3: m=s=1; and R* and R* 
are hydrogen; 

A compound of Formula III. wherein A Is -(C=OH)-lert-butyl; G is hydroxyl; L Is 

X Y 5( 

absent; Wis selected from the group consisting of. X or -L ;XandYare 
Independerrtly selected from the group consisting of H. halogen, Ci-Ce alkyl. CgrCia 

. cycloalkyl. -CHralkylamino. -CHrdialkylamlno. -CHrarylamino. -CHrdiarylamino, 
-(C=OHIkylamlno. -{C=0>dlalkylamlno. -<00>arylamino. -{OOHiarylamino. aryl. 
sutJsUtuted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl, 
heteroarylalkyl, substHuted heteroarylalkyl. heterocyctoalkyl. and substituted 
heterocyctoalkyl; In the alternative. X and Y taken together with the carbon atoms 

; occupying the 4 and 5 posWons of the triazole ring, to which X and Y are attached, forni 
a cyclic moiety selected from the group consisting of aryl. substituted aryl, heteroaryl. 
and substituted heteroaryl; j=3; m=s=1; and R' and R* are hydrogen: 
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A compound of Formula III, wherein A is -(C=0)-OR\ is selected from the 
group consisting of H, Ci-Ce alkyi, C3-C12 cycloalkyi, substituted Cs-C^2 cycloalkyi, aryl, 
substituted aryl, arylalkyi, substituted arylalkyi, heteroaryl, substituted heteroaryl, 
heteroarylalkyi, substituted heteroarylalkyl. heterocycloalkyl, and substituted 

heterocyctoalkyi; 6 is hydroxy!; L is absent; W is X ; X and Y are Independently 
selected from the group consisBng of: H, halogen, Ci-Ce alkyi, C3-C12 cycloalkyi, -CHr 
alkylamino, -CHrdialkytamino, -CHz-arylamina, -CHrdiarylamino, -(C=0)-alkylamino, 
-(C=0)-dlalkylamlno, -<C=0)-arylamino. --(C=0)<liarylamino, aryl, substituted aryl, 
arylalkyi, substituted arylalkyi, heteroaryl, substituted heteroaryl, heteroarylalkyl, 
substituted heteroarylalkyl, heteroc^loalkyl, and substituted heterocycloalkyl; in the 
altemative, X and Y taken together with the carbon atoms occupying the 4 and 5 
positions of the triazole ring, to which X and Y are attached, fomn a cyclic moiety 
selected from the group consisting of aryl, substituted aryl, heteroaryl, and substituted 
i heteroaryl; j=3; m=s=1 ; and and R* are hydrogen; and 

A compound of Formula III, wherein A Is -(C=0)-0-ferf-butyl; G is hydroxyl; L Is 

absent; W is X ; X and Y are independently selected from the group consisting of: 
H. halogen. alkyl,.Cy-Ci2 cycloalkyi, -CHralkylamino, -CH2-dialkylamlno, -CHr 

> arylamino, -^Ha-dlarylamlno, -(C=0)-alkylarnino. -(C=0)-dialkylamino, -{COy 
arylarriino. -<00><liaryiamino, aryl, substituted aryl, arylalkyi, substituted arylalkyi, 
heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, 
heterocyctoalkyi, and substituted heterocycbalkyi; in the altemative, X and Y taken 
together wiOi the cartx>n atoms occupying the 4 and 5 positions of tiie triazole ring, to 

> which X and Y are attached, form a cyclic motety selected from the group consistirig of 
aryl, substituted aryl, heteroaryl, and substituted heteroaryl; j=3; m^^^l; and and 
are hydrogen. 
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Other embodiments are compounds of fonnulae IV or V: 

Y 





(IV) 



(V) 



v^m A Is a -<C=0)-R^. -<C=0)-a.R\ -C(=0)-NH-I^. -C(=S)-NH-R . or 
-S(0)H^; G is -OH. -<HC^2 alM). -NHS(0)H^\ -(C=0)-R^. -(C=0H>-R\ or 
-<00)-NH-l^; L is absent. -S-. -SCHz-. -SCH2CH2-. -S(0)2-. -S(0)2CH2CH2-. 
-^OK -S(0)CH2CH^. -0-. -OCHr^. -OCH^H^. -(C=0)-CH^. -CH(CH3)C»V. 
-CFHOfe- or -CFsCHr-; X. Y. and Z are independently selected from the group 
consisting of H. N3. halogen. Cr^ alkyl. cydoal^. alkylamino. dialKylamlno. 

C,-Ce alkynyl. substftuled alkynyl. aryl. substituted aryl. -S-aryl. -S-substttuted aryl. 
_0-aryl -Q-substituted aryl. NH-aryl. NH-substituted aryl. dlarylamwx», 
dlheteroaiylamlno. arylalkyl. substituted aryblkyl. heterearyl. substituted heteioaryl. 
-S-heteroaryl. -S^ubstituted heteroaryl. -0-hete,oa,yl. -O-substituted heleroaryl. 
-NH-heterearyl. -NH-subslltuted heteroaryl. heleroanrlallcyl. substrtuled 
heteroarylaMcyl. heterecycloalkyl. and substituted heterocydoalkyl: or. \n the altematn«. 
X and Y or Y and Z taken together with the carbon atoms to v^ich they are attached 
fonn an aryl. substituted aryl. heteroaryl. or substituted heteroaryl cyclic moiety; j = 0. 1 . 
2. 3. or 4; m = 0. 1. or 2; s = 0. 1. or 2; IS H. CVCe alkyl. C,^« 
substituted CH^i2 cydoalkyl. aryl. substituted aryl. a^flalkyl. substituted arylalkyl. 
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. heteroaryl. substituted lieteroaryl, lieteroarylalkyl, substituted heteroaryiailty!. 
heterocyctoallcyi. or substituted iieterocycloallcyl; is H, Ci-Ce alltyl, Cj-Ci2 cycloallcyl. 
allcyiamino. dialltyl amino, arylamino, diarylamino, aryl. substituted aryl. arylalkyl. 
substituted arylalkyl, lieteroaryi. substituted iieteroaryl, heteroarylalkyl, substituted 
) heteroarylalkyl. heterocycloalkyi, or substituted heterocycloalkyi: and and R"* are ea<*i 
independently hydrogen or methyi; 

A compound of Fonmula IV, wherein A is -(C=0)-0-R^ ; G is hydroxyl; L is 
absent; ; j=3; m=s=1 ; and and R* are hydrogen; 

) 

A compound of Fomnula IV, wherein A is -(C=0)-0-terf-butyl; 6 is hydroxyl; L is 
absent, J=3; m=5=1; and and R* are hydrogen; 

A .compound of Fomnula V, wherein A is -(00)-0-R'; L is absent;>3; m=s=1; 
5 and R^ and R* are hydrogen; arwi 

A compound of Fonnula V, wherein A Is -(C=0)-0ferf-butyl; G is hydroxyl; L is 
absent; j=3; m=s=1 ; and R^ and R* are hydrogen. 



K 

^ N ^ 

Another aspect is a compound of fonnula t, wherein W is . «X 

wherein V.X Y. and Z are each independently selected from: 

a) -Ci-Cb alkyi confining 0, 1 , 2, or 3 heteroatoms selected from O, S, or N, 
opttonaHy substituted with one or more substituent selected from hatogen, 
aryl, substituted aryl, heteroaryl. substituted heteroaryl. heterocyctoalkyi. 
or substituted heterocyck>alkyl: 

b) -Cz-Ck alkenyl containing 0. 1, 2, or 3 heteroatoms selected firom O, S. or 
N, optionally substRuted with one or more substituent selected from 
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halogen, aryl. substituted aryl. beteroaryl. substituted heieroaryi. 
heterocycloalkyl. or substituted heterocydoallcyl; 

c) -C2-C6 alkynyl containing 0. 1. 2. or 3 heteroatoms selected from O. S. or 
N. optionally substituted with one or more substituenl selected from 
halogen, aiyl. substituted aryl." heteroaryl. substituted^ heleroaryl. 
heterocycloalkyl. or substituted heterocyctoalkyi; 

d) aryl; 

e) substituted ai^; 

f) heteroaryl; 

g) substituted heteroaryl; 

h) heterocycloalkyl; or 

i) substituted heterocydoalkyi; 

or in the aRemative. V and X. X and Y. or Y and Z are taken together with the 
carbons to which they are attached to for a cyclic moiety selected from: aryl. 
substituted aryl. heteroaryl. substituted heteroaryl. heterocycloalkyl. or 
substituted heterocycloalkyl; 



Another aspect Is a compound offbrmulai, wherein Wis -J* 

wherein X. Y. and Z are each independently selected from: 

a) -Cr^alkylcontalnlng0.1,2.or3heteroalomsselecledfromO.S.orN. 

opttonaly siibstituled with one or more subsffluert selected from halogen, 
aryl. subsOuled aryl. heteroaryl. subsWuled heteroaryl. heterocycloalkyl. 

or »)bstituted heterocydoalkyi; 

b) -Ca-Coalkenyl containing 0,1. 2, or 3 heteroatoms seleded from O.S. or 

N. opltonally subsHtuled with one or more substituent selected from 
halogen, aryl. subsliluled aryl. heteroaryl. subsHtuled heteroaryl. 

heterocydoalkyi, or substituted h^erocyctoalkyl; 

c) -C2-C6alkynylconlaining0.1.2.or3heteroatomsselededfromO.S.or 

N. optionally substituted with one or more substituent selected from 
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halogen, aryl, substituted aryl, heteroaryl, substituted heteroaiyl. 
hetenx^loalkyl. or substituted heterocydoallcyl; 

d) aryl; 

e) substituted aryl; 

f) heteroaryl; 

g) substituted heteroaryl; 

h) heterocydoallcyl; or 

I) substituted heterocycloalkyi; 
or in the alternative, Y and Z are taken together with the carbons to which they 
are attached to for a cyclic moiety selected from: aryl, substituted aiyl, 
heteroaryl, substituted heteroaryl, heterocycloalkyi, or substituted 
heterocycloalkyi; 

All remaining^substituents are,,as listed above. 

Another aspect is a method for making a compound of Fonnula I herein, 
comprising the steps oft (i) reacting a proline derivative of formula VI: 




VI 



wherein. 



P Is a nftrogen-protecting group (e.g.. BCX)); 
L is a leaving group (e.g.. halide, OMs); 

R is optional^ 8id)setuted alkyi, optionany substituted aralkyi, or opttonally 

substitiited heteroaralkyi; 
witha nudeophiRc heterocydte compound; and (H) converting the r«suKing compound to 
a compound of Fbnmiia I as delineated herein. 
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Another aspect is a method for making a compound of Fonhula I herein, 
comprisingthestepsof:(i)reactingacompoundoffomiuIaVII: 




FomiulaVll 



15 



wherein, 

L is a leaving group (e.g.. haBde, OMs); 
A Is a nitrogen protecting group (e.g., BOCV, and 
the remaining variables are as defined for fomwila I; 
with a nudeophlHc heterocyclic compound: and (11) converting the resultmg 
compound to a compound of Fwmula I as delneated herein. 

In other aspects, the InvenBon relates to a method for making a compound of any 
of the fomtulae deBnealed herein (e.g., Fom^ulae I to VII v«th substituent variables as 
defined anywhere herein) or a phamiaceulfcally acceptable salt, ester or prodnig 
thereoff.comprisingthestepsof:(OiBac«ngaprollnederWativedesc^^ 

(indudlngthathavlngamesylatesubstituenl)v^anucleoph-^ 

or corresponding metal salt fom.) of a heterocycHc compound; and (n) converting ti^e 
resulting compound toacompound of anyof the fom^ulae delineated herein, ino^^ 

aspects the method includes reading any one or more Intemiediate compounds as 
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described herein, or includes any one or more steps or reagents or combination of 
transfonmations as specifically delineated In the examples and schemes herein. 

In another aspect, the invention relates to a method of making a pharmceuBcal 
composition comprising combining a compound of any of the fomlulae herein or a 
J phannaceutlcally acceptable salt, ester or prodrug thereof, with a phanmaceutically 
acceptable earner. ' ' ' 

Another aspect is a compound of formulae VI or VII wherein L is OMs and A and 
the remaining variables are as defined for any of the formulae (e.g., I, H, III) herein. 

) 

DETAILED DESCRIPTION OF THE INVENTION 
A first embodiment of the invention is a compound represented by Fonmula I as 
deiscribed above, or a phamnaceutically acceptable salt, ester or prodrug thereof, In 
combination with a phanmaceutically acceptable cam'er or excipient 
5 In some embodiments , the compounds may be of any of the formulae delineated 

herein (Including any substituent variables as defined anywhere delineated herein) 
wherein W Is selected from the following aromatics. which may optionally be 
substituted: ' ' 
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Aromatic 



Q Q 0 0 o» 0 

IHPyirete ifHmidazote IIW^aBote 

o c o 0 CCS a> S?^' 

X:. A. Ph«wiiit» Quhoxaline QuInazoBne q,,^^ 

00 Cb 

1HLIVioloP.W4J^ '^"^^ IHBenzoimidazote iH-btote 7WW 

^^^^ N iWrnWazoFl^blpyridine {!} 

Benzottnazole Benzocwaafe lWmldazol4,5<lpyricfine i.3.Dihydio*enzoimidazDl.2K)ne 

^ CK ^ 

K 2.3.Dihy*o.1Wndole ^^-^0 iH-lmtol.^2.3^ " 



^ (p 

1lfPynoM2»3K*»yricft»e Benzohiran Beiiz6|bilWophene Beraoldpsoxazote Benzoldpsottiiazote 

l^fQuinorin-2-one H H 

1HOulna2olin-2-one 




V 



In other embodiments, the compounds may be of any of the Ibmnjiae delineated 
herein (induding any subslituent variables as defined anywhere delineated herein) 
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Wherein W is selected from the following norvaromatlcs, which may be optionally 
substituted: 

Non-Aromatfc 



V7 
N 



Aaridine 



,9" 

PyrazoSdihe 



c 



lmWaaftlirv2^)ne lniWaolidine.24Mone PynoB*»*<jf» 'VroBdta&-2,Mione p^pgjjj^^ 



Rpericin-2-one Rperazine-2, 



erazSne.2.Mione Plperazlrv2-<ine pj^^^ MomhoBne H 



Piperazhe Morpfx)Rne 

Tliioniorphorine 1,1-<Iia)dde 



Pyrazolidif>3-one lnv(lazolidine-2,4K&)ne 



9 



Rperidine 



o 0 0 «o 

Teliahyclr(>*jian TeHahydriHVran ii,4pioKane I^AB-TelraliyctoiHVfcft^ 



Another embodiment of the Invention is a compound, or a phanmaceutically 
acceptable salt» ester or prodrug thereof, represented by Fonnula 11 as described above 
where W is a tetrazole or derivative tiiereof, in combination with a phannaceutically 
acceptable carrier or excipient. 
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Another embodiment of the invention is a compound, or a phaimaceulically 
acceptable salt, ester or prodmg thereof, represented by Fomiula III as described above 
wherein W is a tetrazole, or derivative thereof, in combination with a phannaceutlcally 
acceptable carrier or exdpient 

Exemplary tetrazolyl macrocyclic compounds and associated methods of the 

Invention are disclosed in US Provisional Patent application no. ^(converelon 

of US 10/365.854). filed February 13. 2003. Representative subgenera of the invwfllon 

include, but are not limited to: 

Compounds of Formula II. wherein A is -(OOHW^\ is selected from the 
group consisting of H. Ci-Ce alkyl. C^Ci2 cycloalkyl. substituted C3-C12 cydoallcyl. aiyl. 
substituted aryl. arylalkyl. substituted arylalkyl. heteroaryl. substituted heleroaryl. 
heteroarylallcyl. substituted heteroarylalkyl. heterocycloalkyl, and substituted 

N H 



n 1* 

heterDcycloalkyl;GfeMroxyl; Lis absent; Wis ^ , ~« , 



and i ;Q is selected from the group consisting of: absent. tCHt-.-O-.-NH-. 
_N(Ri)_. _s-, -S(0)2-. and -(C=0>-; Q' is selected firom ttie group consisting of: 
absent. -CHr-. and -NH-: Y Is selected from tiie group consisting of: H. Ci-Ce alkyl. 
aryl. substituted aiyl. arylalkyl. substituted arylalkyl. heteroaryl. substituted heteroaryl. 
heteroarylalkyl. substituted heteroarylalkyl. heterocyctoalkyl. and substituted 
heterocyctoalkyl: i=3; m=s=1; and and R* are hydrogen: 

CompoundsofFormulalI.whereinAfe ^C=OH>fert-butyl;(3lshydroxyl:Lfe 

absent;WfeN'^"-X .X-^^XarKll ;Q is selected from tiie 

group consisting of: absent. -CHr-. -NH-. -N(RV. -S-. -S(0)2-. and -<C=OH 
Q- is selected from ttie group consisting of. absent. -CH2-. and -NH-; Y Is selected 
from ttie group consfeUng of: H. Cr^ alkyl. aiyl. substituted aryl. arylalkyl. substituted 
arylalkyl. heteroaryl. substituted heteroaryl. heteroarylalkyl. substituted heteroarylalkyl. 
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heterocycioalkyl. and substituted heterocyvloallcyl; j=3; m=s=1; and and R'* are 
hydrogen; 

Compounds of Formula II, wherein A is -(C=0)-0-R\ R^ is selected from the 
group consisting of H, Ci-Ce ail<yl, C3-C12 cycloalkyi, substituted Cj-Ci2 cycloalkyl, aiyl, 
substituted aryl, arylalkyi, substituted arylalkyi, heteroaryl, substituted heteroaryl, 
heteroarylalkyl, substituted heteroarylalkyi, heterocycloalltyl, and substituted 

heterocyctoalkyi; G is hydroxy!; Lis absent; W is N ; Q is selected from the 

group consisting of: absent, -CH2-, -0-, -NH-, -N(RV, -S-. -S(0)2-, and -(C=0>-; 
Y is selected from the group consisting of: H, Ci-Cs alkyi, aryl, substituted aryl, 
arylalkyi. substituted arylalkyi, heteroaryl, substituted heteroaryl, hetetoarylalkyl. 
substituted heteroarylalkyi, heter6cyck>alkyi, and substituted hetero(^k>alkyl; j=^; 
m=s=1; and R' and 'R* are hydrogen; 

Compounds of Fonnula II, wherein A is -(C=0)-0-feff-butyl; G is hydroxyl; L is 

absent; W is > ; Q is selected from the group consisting of: absent, -CH2-, 



-NH-. -N(RV, -S(0)2-, and -(C=0)-: Y Is selected from the group 
consisting of. H. C1-C9 alkyI, aryl, substituted aryl, arylalkyi, substituted arylalkyi, 
heteroaryl, substituted heteroaryl, heteroarylalkyi, substituted heteroarylalkyi, 
heterocydoalkyl, and substituted heterocycioalkyl; j=3; m=s=1; and R' and R* are 
hydrogen: 

Compounds of Fomula III, wherein A is -(C=0)-0-R\ R^ is selected ftwii tiie 
group consisting of H, Ci-Cs alkyI, C3-C12 cyctoalkyl. substituted C3-C12 cyck>alkyl, aryl, 
substituted aryl. arylalkyi, substituted arylalkyi, heteroaryl. substituted heteroaryl, 
heteroarylallQrt, substituted heteroarylalkyi, heterocyctoalkyi, and substituted 



heterocyctoalkyi; G is hydroxyl: Lis absent; W Is N , i- v^ir 



N=M a !i , „ „ 



and — ;Q is selected from tiie group consisting oft absent, -CH2-,-0-,-NH-, 
-N(RV. -S-. -S(0)2-, and -(C=0)-: Q' is selected from ttie group consisting oft 



47 



BNSDOCIO: <WO__20<M07ffiO«J.> 



PCT/US2004/003479 

WO 2004/07224i. «^ - - 

ab«nl.-CHr-.»d-4«1-;Yls selected Wmtteara-pconsfeW^ 
a^. sub^ a.,., a^. subswed a,,«M. he-eroa^ -'>*^ 
h,te„«,^, s^sBMed he.e.oa„te»<yl, he.en«ycloaM. '^«' 
H«en»yctoa*)ftJ=3-.m=s=1;andR=andR'arehyd,09en; . 

v^'-i^'V ! v'Sr'V ^ 1, .Qisseleciedfiomihe 
absentWIsN . - ^ -r-ow 

g^cons«in9c**«n..-CH^.-0-.-l«-.-N(RV.^.^°)-.»^ 
absetoc.»*f™.th.g™pconsfe.l^<*=tee*^,3nd-NH-;Vtese^^^ 

., s*«l«ed«,..a.yblkA«*»«M«*=«yW.h^ 

subsmuled hetooantelW. heterecydoaM. and subsWuted 

\ .. ■ j„~i-mfcS'"^' -,Q is selected from the 
hete«,doall<yl:Gtel.y<llOxynLBal>sel*W>s^ . 

Y I, sel«« «om g™*- '"^ 
m=s=1- and and R* are hydrogen; and 



^ -NH. -N(RV.-S-.-S(OV-. and -(C>OH Vis seleced from the graup 
oon*«ns * H. Cr<:^ -kA anrU «*s«bited anrl, antelKyl. sul»^^ 
Men«yl. subsBuled heteroa-yl heteroanW* 
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heterocycloalkyi, and substituted heterocycloalkyi; j=3; m=s=1; and and are 
hydrogen. 



Representative compounds of the invention include, but are not limited to, the 
following compounds: 



TABLE1 


A I G I LI W lQl Y 1 J^... R^.R* 


Compound 


s of Formula II. where m s s = 1 


tBOC 


OH 


Absent 




Absent 


phenyl 


-a 


~ LI. 


tBOC 


OH 


Absent 


N=N 


At)S0fit 


Ann VH 1 mpiioiijri 


O 


. 14- 


tBOC 


OH 


Absent 


N— N 




o-orofnopnenyi 




rr = iv = H; 


tBOC 


OH 




- M M 


/\Dseni 


4-bromophenyl • 


3 


lv = fr=H; 


SOC 


OH 




N— -M 


ADsem 


S-BromorZ'^.- 
thienyl 


3 


? FT = H; 


TBOC 


OH 


AKcont 


M M 


/u)seni 


2-bromo-4- 
pyridyl 


3 


Fr = R =H; 


TBOC 


OH 


Absent 








Q 


rC — K = H; 


TBOC 


OH 


Absent 






o^uipnenyi 


«5 


tv = K = H; 


TBOC 


OH 


Absent 




At^ent 


4obiDhenvt 






TBOC 


OH 


Absent 




Absent 


thienyl)phenyl 


3 




TBOC 


OH 


Absent 




Absent 


trShJoromettioxy 
pbenvDphenvl 


3 




TBOC 


OH 


Absent 


M H 


Absent 


cyanophenyl^h 
envl 


3 




TBOC 


OH 


Absent 




Absent 


4^3- 

thienyl)phenyl 


3 




TBOC 


OH 


Absent 




absef)t 


tnfluoromethoxy 
phenyl)phenvl 


3 




TBOC 


OH 


Absent 


N— N 


Absent 


Hp- 

cyanophefiyl)ph 
enyl 


3 
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TABLE 1 



rTBOC 



ITBOC 



OH 



L 

I Absent 



W_ 



Absent l6i)henyl-2= jTT^^R'^ 
I Ittilenyl ' ' 



OH 



Absent ?=5 



Absent Uphenyl^ 3 fr==R'=H; 



I pyridyl 



TBOC C 


)Et A 


bsent 1 


t • 1 

Nnxy 1 Pi 


t^ent 1 3" 


•chloro-4- 1 ^ ^ 
ydroxypbenyl 1 


B* = R*=H; 


TBOC t 


>H U 


bsent 

1 ^ 


MniiN 1 A 


tuseni 1 o 

r 


ydr<»cyphenvl 1 


jV^R^^H; 
R*=R'=H;" 


TBOC < 


DH |7 


a>sent 1 


MnrN [7 


Absent 1 ^ 
h 


Jvrri¥in-4- 1 3 

^ydroxypbenyl J 

> M«A4k\ll_A_ 1 3 


|r* = R*=H; 


[TBOC 


OH h 


^bsent I 




^entjl 
1 


MneuiyHt- 1 
bromopheny^ 1 


I r» = K'=h; 


ITBOC 


OH 1 


Absent I 




Absent 1 


3-fneinyi-*»" i ^ 
bromophenyl 1 


"1 R* = R*=H; 


TBOC 


OH 1 


Absent | 




Absent 1 


n-propyl I ^ 


R* = R*=H: 


Itboc 


OH 


Absent t 




Absent 1 


n-butyl U 




TBOC 


OH 1 


Absent 




Absent 


4-ethoxyphenyl 3 


" R* = R^*=H; 


Itboc 


TOH 


[Absent 




1 Absent 


' P 

prop<»cyphenyl 1 


■ Ir* = R*=H; 


TBOC 


OH 


Absent 




1 Absent 


1 4-butoxyphenyi |j 




Itboc 


OH 


Absent 




1 At>sent 


3- a - - 

metlwxyphenyl j 


ITBOC 


OH 


Absent 


1 M 


1 Absent 


T3> [3 R* = R*=H;"" 

cfimelhoxyph^y 1 

-U r= -3 1 o 1 oJ^R^sH! 


TBOC 


OH 


Absent 




1 AbserA 


1 4-inethoxy-i- i 
1 naphthyi j 


3 = 


TBOC 


OH 


Absent 




1 Absent 


4- 1 
1 phenoxyphenyl 1 


3 R'=R'=H; 


TBOC 


OH 


Absent 




I Absent 


I benzyl 1 


3 R* = R*-H; 


TBOC 


OH 


Absent 


"1 N=M 

1 ^>/-a-^ 


1 Absent 


1 p-phenylbenzyl 
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TABLE 1 


A 


G 


L 


W 


Q 


Y 


J 




TBOC 


OH 


Absent 


N=N 


Absent 


3-chlorophenyl 


3 




TBOC 


OH 


Absent 


M >rJL V 

\^ Q 


Absent 


34luorophenyl 


3 




TBOC 


OH 


Absent 


H—H 


Absent 


a- 

m einoxypnenyi 


3 




TBOC 


OH 


Absent 




Absent 


3- 

nlwMrw>'y%fnhon\jl 

pi Id mKypnciiyi 


3 




TBOC 


OH 


Absent 




Absent 


3- 

liiyi UAypneny 

1 


3 




TBOC 


OH 


Absent 


N N 


Absent 


3- 

iriiiuonnetnyipn 
enyl 


3 


r'=r:»h; 


TBOC 


OH 


Absent 




Absent 


4-bromophenyl 


3 


R' = fr=H; 


TBOC 


OH 


Al}sent 


1 1 


At>sent 


4-fluorophenyt 


3 




TBOC 


OH 


Ak>sent 




Absent 


methoxyphenyl 


3 


R' = R'=H; 


TBOC 


OH 


Absent 




Absent 


4-ethoxyphenyl 


3 




TBOC 


OH 


Atxsent 




Absent 


4- 

tnfluoromethyip 
henyl 


3 


R' = R'bH; 


TBOC 


OH 




N N 


At>sent 


di(tnfluoromethy 
Ophenyl 


3 


rC = r<7= H; 


TROT 




At}sent 




Absent 


4-(N, N- 

dimethylanritho)- 

3,5- 

di(tiTfluoromethy 
l)phenyl 


3 


R'sR'sH; 


TBOC 


OH 


At>sent 




Absent 


2.4- 

dichloroptienyl 


3 




TBOC 


OH 


At>sent 




Absent 


3.5. 

dichlorophenyl 


3 


ir = Fr=H; 


TBOC 


OH 


Absent 


N==N 


At)5ent 


3.4- 

dictilorophenyl 


3 


R'sirsH; 


TBOC 


OH 


Absent 




Al>sent 


2i}yridyl 


3 


rf^ir^H.- 
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TABLE 1 



A 1 
TBOC C 


6 1 
)H A 


L 1 
bsent N 

N 


W 

P==R ~ A 
1 


Q 1 
bsent {2 


Y J 

-pyridyl ^ 


lR* = Fr=H; 


TBOC C 


>H / 


d)8ent 1 
1 1 




a)sent la 


kpyridyl 3 


R» = R-=H; 


1 TBOC ( 


OH U 


\bsent 




Vbsent H 


l-pyridyl 1 3 
4-methoxy-3- |T" 
4- U 


Jpf^FT^H; 
R» = ir = H; 


TBOC h 


W p 


Absent 1 




Absent 1 ' 
1 


Ue^R^'H: 


TBOC 


OH 


Absent 1 


it JL Y 


Absent 1 


fmethvlcvdODTO 1 

pane)phenyl 1 




TBOC 


OH 


Absent 1 


!. 1 V 


Absent 1 


^meuij^cyciUKHVF 1 
pane)phenvl 1 


R* = R'=H; 


1 TBOC j 


OH 


Absent j 


•=1 V 


Absent 


3-ch!oro-4- 1 3 
tnetnoxypnenyi i 


R* = R*=H; 


1 TBOC 


OH 


Absent 


^/M.^^Y 


Absent 


3-chloro-4- 13 
etnoxypn^yi i 


" Fe = R^=H: 


pfBOC 


OH 


Absent 




Absent 


34)romo4- 1 3 
ethoxyphenyl 1 


R*=:R*=H; 


1 TBOC 


OH 


Absent 




Absent 


3-chloro-4-(2- 3 
hydroxyethoxy) * 
phenyl | 


"' 1 r>d_D4— U. 1 


TBOC 


OH 


{Absent 




Absent 


hydroxyethoxy) 1 1 J 


1 TBOC 


OH 


Absent 


2=1 y 


Absent 


al1yl)phenyl 1 


jTBOC 


OH 


1 Absent 




Absent 


3-brom(HHO 
anyl)phenyl 1 


» 1 n - rv - • 1 


1 TBOC 


|OT 


1 Absent 




' Absent 


" 3-chIoro-4-(0- 
CH2SCH3)phen 
yl 


3 R*»R*»H: 


TBOC 


OH 


1 Absent 




Absent 


3-cWoro-4-(0- I 
CH2SCH3)phen 


3 R* = R^H: 


[TBOC 


OH 


1 Absent 




Q' = 
-CHz- 






[TBOC 


"TOH 


Absent 




-CHr- 
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TABLE 1 


A 


•G 


L 


W 


Q 


Y 


J 




-(C=0>-0 

wherein 
R^ = 

cyclopenty 
1 


OH 


Absent 




Absent 


phenyl 


3 


R" = R'=H; 


-{C=0)-0 

wherein 

cyclobuty) 


OH 


Absent. 


N N 


Absent 


phenyl 


3 


R' = R'=H; 


-(00)-0 
-R* 

wherein 
cydohexyl 


OH 


Absent 




Absent 


phenyl 


3 


R" = R'=sH; 


-(C=0)-0 

wherein 
R' = 

0 


OH 


Absent 


NnzN 


Absent 


phenyl 


3 


R' = ir=H; 


> 
















-<C=0)-0 
-R^ 

wherein 
R^ = 


OH 


Absent 




At>sent 


phenyl 


3 


R' = R'«H; 


-(COH) 
-r' 

wherein 

r* = 


OH 


Absent 




Absent 


phenyl 


3 


R'^R'^H; 


-<C=0)-R 
^ wherein 
R* = 

cyclopenty 
1 


OH 


Absent 




Abserrt 


phenyl 


3 


R^^RTaH; 


-(C=0)-N 
H-R^ 
wherein 
R^ = 

cyclopenty 
1 


OH 


Absent 




Absent 


phenyl 


3 


R^sfTrsH; 
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TABLE 1 



|-{0=S)-N I OH 

wherein 

cyclopenty 
I ' 
-S(0)r-R' 1 OH 
I wherein 

cydopenty 
I 



Absent ?=? 



Absent I ?=? I Absent j phenyl 



ItBOC 



1 tBOC 



ItBOC 



ItBOC 
ItBOC 
tBOC 

rsoc" 



ItBOC 



ItBOC 



ItBOC 



po-civ 

cydopent 

U 



-NHS(O) 
2^H2-cy 

-CHr-cy 
dopentyt 



RC^h 
O-CHz-c 
ydopenty 
h 

Hc=b)- 

OH 



w 



Absent phenyl 



Absent I ?^ I Absent | phenyl 



Absent 



I Absent | phenyl 



Al>sent I ?=5 [Absent | phenyl 



Absent 1 I Absent [phenyl 

Absent I I Absent | phenyl 



I -<C=0)- 
NH— CH 
L-cydop 
] entyl 



Absent I ?=?^ 1 Absent | phenyl 



roH 



-(C=0) 
CHj- 



N=rt 



-CH(C ?^ ^ 



I Absent. 
I Absent 
I Absent 
Absent 



-S(0>- 



fi=H I Absent 



-S(0)2- 



I Absent 



-SCH2 I ■,•—][ , 



I Absent 



phenyl 
phenyl 
phenyl 
phenyl 



ph^iyl 



phenyl 



phenyl 



R' = R'=H; 



R3 = R4 = H: 



R' = R'=H; 
R* = R*=H; 



R*=R'=H; 



.. sm^hyl. 
R*=H; 

= methyl 
sm^hyl. 



R*=H; 



R'^meth^. 
R*=H; 



CHs: 
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TABLE 1 


A 


G 


L 


W 


Q 


Y 


J 


R^R* 


tBOC 


OH 


-CF2C 
H2- 




Absent 


phenyl 


1 


ir = R-=H; 


IBOC 


OH 


-CFHC 

Hr- 


NzzrN 


At)sent 


phenyl 


1 


R^^R'^s^H; 
• 


Compounds of Formula III, where m = 5 s 1 


tBOC 


OH 


Abse 
nt 


N=N 


At>sent 


phenyl 


3 





The following adiditionai tetrazolyl macroicycRc molecules of the invention were 
nrade by the methods and procedures descia)ed herein. While stereochemistry is 
shown, ^e invention is not limited to the stereochemistry depicted. Those of ordinary 
> sidll in the art r^ily appreciate that other isomers of these compounds are also 
vt^in the scope of the inventioa 
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AnomerembodlrnertofmeimerttoiteaccH^ 
acceptebtes*e««o,p™d,uo Hereof. rep,«en«db,Fo™«* II asdescrt^^ 

«hemWbaWaateo,dertvall«tl>e«of>con*Ina«<«>rthap^ 

acceplaUecanferofexdplent 

An<>lheremt«xlin«rtoC»«invenlionlsa«>n»«Hnd.orapl«^^ 
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where W is a triazole or derivative thereof, in combination with a pharmaceutically 
acceptable carrier or exctpient 

Exemplary triazole macrocyclic compounds and associated methods of the 
Invention are disclosed in US Provisional Patent application no. ( conversion 
of US 10/360,947), filed February 7, 2003. Representative subgenera of the invention 
include, but are not limited to: 

A compound of Fomiula ir, wherein A is -(C=0)-0-R\ is selected from the 
group consisBng of H, Ci-Ce alkyi, C^Ci2 cycloalkyi, substituted C3-C12 cycloalkyi, aryli 
substituted aryl, arylalkyi, substituted arylalkyi, heteroaryl, substituted heteroaryl, 
» heteroarylalkyi, substituted heteroarylalkyi, heterocycloalkyi, and substituted 

heterocycloalkyi; G is hydroxyl; L is absent; W is selected from the group consisting 

of:, X ,and X ; X and Y are independently selected from the group consisting o 
H, hatogen, Ci-Ce alkyI, C3-C12 cycloalkyi, -CHralkylamino, ~CH2-dialkyIamino, -CH2- 
arylamino, -CHrdiarylamino. -(C=0)-alkyIamino, -(C=0)-dialkylamino, -(C=0)- 

i arylamino, -{C=0)-diaryIamino, aryl, substituted aryl, arylalkyi, substituted arylalkyi, 
heteroaryl, substituted heteroaryl, heteroarylalkyi, substituted heteroarylalkyi, 
heterocycloalkyi, and substituted heterocycloalkyi; in the alternative, X and Y taken 
together with the carix>n atoms occupying the 4 and 5 positions of the triazole ring, to 
which X and Y are attached, form a cyclic moiety selected from the group consisting of 

) aryl, substituted aryl, heteroaryl, and substituted heteroaryl; j^S; m=s=1 ; and R^ and R^ 
are hydrogen; 

A compound of Fonmula II, wherein A is -(C=0>0ferf-butyl; G is hydroxyl; L is 




absent; W is selected from the group consisting of: X or X ;Xand Yare 
independently selected from the group consisting of: halogen, Ci-Ce alkyI, C3-C12 
5 cyctoalkyl. -CHralkylamino, -CH2-dialkylamlno. -CHrarylamIno, -CH2-dlarylamlno. 
-<00)-aDcylamlno, -<00)-dialkylamino. ^C=0)-arylamino, -{C=0)-diarylamlno. aryl. 
substituted aryl» arylalkyi, substituted arylalkyi. heteroaryl. substituted heteroaryl, 
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heteioarylancyl. substittrted heteroacyJalkyl. heterocycloalkyi. and substituted 
heterocydoalkyl; in the alternative. X and Y taken together with the cart«n aton« 
occupying the 4 and 5 positions of the triazole ring, to >«^ich X and Y a,B atlach^^ 

a cyclic moiety selected from the group consisting of aryl. substituted ary.. heterpanrf. 
and substituted heteroaryl:i=3;m=s=1; and and are hydrogen: ^ 

A compound of Fomuila II. wherein A is ^C=oyO-R\ is selected from the 
group consisting of H. (VC alkyl. CVCia cycloalkyl. substituted C3-C.2 cydoaHcyl. aryl. 

substituted aryl. arylalkyl. substituted arylalkyl. heteroaryl. subslltuled heteroaryl. 

heteioarylallcyl. substituted heteroarylalkyl. heterocyctoalkyl. and substituted 

heterocydoaIkyI;Gishydroxyl;Lisabsenl;WIs I ; X and Y are independently 
selected from the group consisting of: H. halogen. C.-Ce alkyl. (VC« cycloalkyl. -CHr 
alkylamino. -CHz^dlalkylamino. -CHrarytemlno. -CHrdiarylamlno. -(C=0>alkyIam.no. 
-(C=0>dialkylamino. -{00)-aryIamino. -<C=OVdiaryIamino. aryl. substituled aryl. 
arylalkyl. substituted arylalkyl. heteroaiyl. subsBluled heteroaryl. heteroarylalkyl, 
, substituted heteroarylalkyl. heterocycloalkyi. and substituted hetero^ 
alternative. X and Y taken together with the carbon atoms occupying the 4 and 5 
positfons of the triazole ring, to which X and Y are atlached.fbm, a cydfc moiety 
selected from the group consisting of aryl. substituted aryl. heteroaryl. and subslrtuted 
heteroaryl: i=3: m=s=1: and and R* are hydrogen: 
5 AcompoundofFomuHalLwherelnAls -(C=OVO-tert4HrtyI: G Is hydroxyl: L « 

K 

abser«t:WIs 1 jX and Y are Independently selected from the group consisUng of. 
H. hatogen. Ct-Ce alkyl. (VC« cyctoalkyl. -CHralkylamino. -CHrdialkylamino. -CIV 
arytemmo. -CHrdiaiylamlno. -<C=0>alkylamino. -(C=OHialkyIamino. -{C=0)- 
arylamlno. -(C=0>dIaryIamIno. aryl. substituted aryl. arylalkyl. substituted arylalkyl. 
5 heteroaryl. substituted heteroaryl. heteroanrtalkyl. substituled heteroarylalkyl. 

heterocyctoalkyl. and substituted heterocyctoalkyi: in the alternative. X and Y taken 
togetherwith the cartH>natomsoccupylngthe4and5positionsof the triazole ring.to 
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which X and Y are attached, form a cyclic moiety selected from the group corisisting of 
aryl, substituted aryl, heteroaryl, and substituted heteroaryl; j=3; m=s=1; and and 
are hydrogen; 

A compound of Fonmula III, wherein A is -(00>-OR\ is selected frorn the 
group consisting of H, Ci-Ce alkyi, C3-C12 cycloalkyi, substituted C3-C12 cycloalkyi, aryl, 
substituted aryl. arylalkyl. substituted arylalkyi, heteroaryli substituted heteroaiyl, 
heteroarylalkyi, substituted heteroarylalkyi, heterocycloalkyl, and substituted 
heterocycloalkyi; G is hydroxyl; L is absent; W is selected from the group consisting 

of:, X , and -L ; X and Y are independently selected from the group consisting of: 
t H, halogen, Ci-Cs alkyi, Cj-Ci2 cycloalkyi. -CHralkylamIno, -CH2-dialkylamino, -CHr 
arylamino, -CFtdlarylamino, -{C=Q)-alkylamlno, -<C=0)-dlalkylamino, -<C=0)- 
arylamlno, -{C=0)-diarylamlno, aryl, substituted aryl, arylalkyl, substituted arylalkyl, 
heteroaryl, substituted heteroaryl, heteroarylalkyi, substituted heteroarylalkyi, 
heterocycloalkyl, and substituted heterocycloalkyl; in the altenialtive, X and Y taken 
» together with the carbon atoms occupying the 4 and 5 positions of tiie triazole ring, to 
whteh X and Y are attached, form a cyclic moiety selected from the group consisting of 
aryl, substituted aryl, heteroaryl. and substituted heteroaryl; ^=3; m=s=1; and and R* 
are hydrogen; 

A compound of Formula III. wherein A is -{C=0)-0-ferf-butyl; G Is hydroxy!; L is 

X Y X 

) absent; Wis selected from flie group consisting of: X or X- ;XandYare 
indeperKJently selected from the group con^sthg ot H. hatogen, Qi-Cs alkyI, C3-C12 
cyctoalkyl. -CHralkylamino. -CHrdialkylamlno. -CHz-arylamIno, -CHa-diaiylamlno, 
-<C=0)-alkylamino. -(C=0)-dialkylamino. -<C=0)-arylamino, -<C=0>diarylamino, aryl. 
substituted aiyl. arylalkyi. substituted arylalkyl. heteroaryl, substituted heteroaryl, 

> heteroarylalkyi. substituted heteroarylalkyi. heterocycloalkyl, and substituted 
heterocyctoalkyi; in the alternative, X and Y taken together vntti ttie carbon atoms 
occupying tfie 4 and 5 pos'rttons of the triazole ring, to whteh X and Y are attached, fonn 
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a cycBc moiety selected from the group consisBrtg of aryl. substituted an^. heteroaryi. . 
aiKi substituted heteroaryi: i=3; m=s=1; arKl artd R* are hydrogen; 

A compound of Fomiula II. wherein A Is ^OOyOR' , is selected from the 
group consisting of H. C-Ce alkyl. C^i2 cycloalkyl. substituted C^n cydoalkyl. aryl. 
substituted aiyl. arylallcyl. substituted arylalkyl. heteroaryi. substituted heteroaryi. 
heteroarylalkyl. substituted heteroarylalkyl. heterocydoalkyl. and substituted 

heterocydoalkyl; G is hydroxyl; Lis absent; WIS X ; X and Y are Independently 
selected from the group consisting of. H. halogen. C-Ce alkyl. C^z cydoalkyl. -CHr 
alMamino. -CHrdialkylamino. -CHrarylamlno. -CHrdlaiylamlno. -(OOValkylamlno. 
, -(00>dialkylamino. -(C=0>arylamino. -(O0>diaiylamlno. aryl. substituted aiyl. 
arylalkyl. substituted arylalkyl, hetergaryl. substituted hetereaiyl. heteroarylalkyl. 
substituted heteroarylalkyl. heterocydoalkyl. and substiluled heterocydoalkyl; In the 
aHemative. X and Y taken together vyilh the carbon atoms occupying the 4 and 5 
positfons of the triazole ring, to whldi X and Y are attached, fbmi a cydic moiety 
selected from the group consisting of aryl. subsBluted aryl. heteroaiyl. and substituted 
heteroaryi; j=3; m=s=1; and and R* are hydrogen; and 

AcompoundofFomHilall.vrt)erelnAls KC=OK)-fei«>ulyl;G Is hydroxyl; Lis 

X Y 

n 

absentWis I jX and Y are Independently selected from the group consisting of. 

H. hatogen. Ci-Ce alkyl. (VC12 cydoalkyl. -CHralkylamlno. -CHrdlalkylamino. -CHr 
) arylamlno.-CH2Kliarylamlno.-<<><)>alkylamlno.-<C=OK»an^^^ 

arylamino. -<C=OHIa»yIamlno. aryl. substituted aryl. arylalkyl. substituted arylajkyl. 

heteroaryi. substituted heteroaryi. heleroarylalkyL subsWuted heteroarylalkyl. 

helerocyctoalkyl. and subsBluted heterocydoalkyl; m the altemative. X and Y taken 

together v«th the carbon atoms occupying the 4 and 5 positions of the triazole ring, to 
5 whfch X and Y are attadied. form a cyclic moiety selected from the group consfeting of 

aryl. substituted aryl. heteroaryi. and substituted heteroaryi; j=3; m=s=1; and R' and R 

are hydrogen. 
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Representative compounds of the invention include, but are not limited to, the 



following compounds: 



TABLE2 

Compounds of Formula II where m = ss 1 


A 


6 


L 


W 


I 




tBOC 


OH 


absent 


u 

V 

. X 

X = Y = phenyl 


3 




tBOC 


OH 


absent 


X 

X = Y = phei>yl 


3 




tBpC 


OH 


at>sent 


"H' 

X 

X = n~proByI 
Y = phenyl 


3 




IBOC 


OH 


absent 


w 

N 

X 

X = m-methoxyphenyl; 
Y = p-methoxyphenyl 


3 




tBOC 


OH 


absent 


w 

M 

X 

X = m-brc»nophenyl; 
Y = pnmethoxyphenyl 


3 




tBOC 


OH 


at>sent 


V sr~ — — 

U 
V 
X 

X = iHiapthyi; 

Y = p-methoxyphenyl 


3 


R'»ir«H; 


tBOC 


OH 


absent 


"W 

X 

X = 2-thlenyl; 

Y = p-methoxyphenyl 


3 




tBOC 


OH 


absent 


W 

V 
X 

X»34h!enyl: 

Y = p-mettmxvphenvi 


3 
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r TABLE 2 

ComDounds of Fomiula 11 wl 


liere m = s=1_ , , , 

Vtf J 


R'.R* 1 


1 ^ 
tBOC ^ 


%9 1 

H a 


bsent * 
> 


' 1 3 1 

H 

H 1 

X 

Cs=4-pyrazolyl; 

{ = f^mAihmcyphenyl 


R'sir^H; 1 
> 1 

1 FfsFT^H; 1 


ffiOC ^ 


)H U 


ibsent ^ 


IC' V 1 3 
N 

X 

X = 3-pyridvl; 1 
V = p-mPthoxyphenyt 


- r* = r:*=H; 1 


l©OC 




absent 1 


H r 

H . 

X 

X = 2-pyndy1; 

Y = p-methoxyphenyl 

— ^ — 1 


R^sI^'H; 1 


I tBOC 


OH 


absent 


N 

X 

1 X = 2-thia20lyl; 
Y = p-methoxypheny» 






OH 


absent 


M 

X 

1 X = benzyl; 1 
Y = phenyl 1 


o 1 r^sR*=H: I 


tBOC 


OH 


1 al)sent~ 


In I 

M 

X 

. X=n-bulyl: j 
■■hf=pheny! ^ L 




tBOC 


OH 


1 absent 


1 M 1 
X 

X = n-propyl; 1 
_Y = n-propyj 1 




IBOC 


OH 


I absen 


Tw 

1 M 

X 

1 dimethytefnino)phefiyi; 
1 Y = phenyl 
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TABLE 2 

Coini>ounds of Formula 11 where m s ss 1 


A 


G 


L 


W 


) 




tBCX: 


OH 


absent 


w 

N 

X 
X = {N,N- 

diethylam ino)methyl; 
Y = phenyl 


3 


R* = R^=H; 


tBOC 


OH 


absent 


w 

X 

X = N, N- 

diethyiaminocarbonyi; 
Y = phenyl 


3 


R' = R'=H; 


tBOC 


OH 


absent 


X V 

w 

N 

/\ llfVIIKj?! validly 

Y = 4-ethoxyphenyl" 


3 


R-sFT^H; 


tBOC 


OH 




W 

X 

X = 2-phenylethenyl; 
Y = phenyl 


*i 




tBOC 


OH 


absent 


Benzotriazole 


3 


R* = R^=H; 


tRon 

to WW 


nM 
\jn 


aDseni 


9, o^meinyiDenzoinazoie 


o 
o 


rv — fx — n, 
and 


tBOC 


OH 


absent 


w 

N 

X 

y ~ N 

A — IN- 

ethylamlnocart)onyl; 
Y = phenyl 


3 


R'sR^sH; 


--{C=OH>-R' ; 
wherein = 
cydopentyl 


OH 


absent 


N 

X = phenyl; 
Y = phenyl 


3 




-{C=0)^R^ 
wherein R = 
cydobutyl 


OH 


absent 


"X ■ "IT"* ^ 

w 

X 
X phenyl; 
Y = phenyl 


3 


R'=rR'=H; 
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wherelnR^ 



-{C=0)-q-R*.; 
wherein R = 



L(C=0)-I^; 
wherein fc = 
I cydopentyl 



wherein R^ = 
1 c^opentyl 



wherein = 
cydopentyl 



roH 



lx = phenyl: 



X 

I X = phenyl; 



X 

X = phenyl; 
Y = phen\ 



I absent 



I X = phenyl; 
Y = ph€ 
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r " TABLE 2 

rompounds of Formula II where ^"^^t — ■ r 


i 1 




A 

-(0=OH)-R' ; 
wherein = | 
cydoh^ 1 


%9 i 

OH 


1 

absent 


H 

X 

X = phenyl; | 
Y = phenyl 


3 


R:' = ir=H: 

R' = R'»H; 


-(C=0>-0-R' ; 


OH 


absent 




3 




wherefoiR^= ^ 




1 sihfient 


X 

X = phenyl; 

Y = phenyl . 

TX > 


3 


R* = R'=H; 



3 R'^R^^H;' 



wherein R** 
cydopentyl 



roH 



X 

j X = phenyl; 
i Y = pheny 
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TABLE 2 

Compounds of Formula II where m = 1 


A 


6 


L 


W 


} 




-(0=0)-0-R' ; 
wherein = 
cydopentyl 


-O-phenethyl 


absent 


X Y 

W 

X 

X = phenyl; 
Y = phenyl 


3 


R3 = R4 = 
H; 


wherein R = 
cydopentyl 


-NH-phenelhyl 


absent 


X Y 

H 

N 

X 

X = phenyl; 
Y = phenyl 


3 


R3=R4 = 
H; 


^00)-0-R' 
wherein R^ = 
cydopentyl 


-4MHS(0>H>hendhyl 


absent 


W 

X 

X = phenyl; 
Y = phenyl 


3 


R3=R4 = 
H; 


-{C=OH)-R^ 
wherein R = 
cydopentyl 


_(O0)-0H ^. 


absent 


w 

V 

1 

X = phenyl; • 
Y = phenyl 


3 


R* = Fr=H; 


-(COH)-R'; 
wherein R^ = 
cydopentyl 


-<C=0)-0-phenethyl 


absent 


X Y 

W 

H 
1 

X = phenyl; 
Y = phenyl 


3 


Fr=ir=H; 


wherein R^ = 
cydopentyl 


-<C=OHMH-pheneth 

yi 


absent 


N 
1 

X = phenyl; 
Y = phenyl 


3 


R'ssir-H; 


-(C=OH>-R' 
wherein R^ = 
cydopentyl 


-^C=0)-NH-S(0)2- 
benzyl 


at>sent 


X — ^ - 

W 

X 

X = phenyl; 
Y = phenyl 


3 


R'^R'sH; 


tBOC 


OH 




X Y 

w 

X 

X = phenyl; 
Y = phenyl 


1 
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r. '■ ■ ■ TABLE 2 

l>^rp~...»rie of Fonnuta 11 wbere m » sg 1 p—, 

■ — --ir ~ T i 1 W J i 




A 

©OC ^ 


H M 
H 


CH(C 

> 

h 


X 

phenyl: 1 
fs: phenyl 


R'smtihyl 


tBOC U 


)H 


-s- 1 


N 

X 

)( = phenyl; 1 
Y = phenyl L_ 


mettiyl; 
R*«H: 


"Soc : T 


T 




% — 0 

K 

X 

X = phenyl; 

Y = phenyl L- 


metti^: 
R*=H: 

R' = 


ffiOC 


OH 




X 

X = phenyl; 1 
Y = phenyl L- 


m^yl; 
R*=H: 

; pi» 


ItBOC 


OH 


-S(0)2 


IV "1 

X 

X = phenyl: 1 

k - 


ItBOC 


TOH 


-SCH2 

CHr- 


X 

|X = phenyl; 1 


IcHa: 
"1 R* = R'=H: 


ItBOC 


OH 




\H 

X 

X= phenyl; Y = phenyl 1 


"1 R* = R'=H: 


ItBOC 


OH 


-CFH 
CHz- 


"TX T" 

X 

(X = phenyl: 

|Y = phen^ 
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TABLE 2 

Compound^ of Formula Jl where m ^ ss i 


A 


G 


L 


W 


1 




tBOC 


OH 


al>sent 


H 

N 

X 

X = phenyl; 
Y = phenyl 


3 


R'=ir=H: 












tBOC 


OH 


absent 


Br 


3 










II 

1 
















tBOC 


OH 


at>sent 


<> 


3 




tBOC 


OH 


at>sent 


U ' 

N 


3 





The following additional triazole macrocydic molecules of the invention were 
made by the methods and procedures descnl)ed herein. While stereochemistry is 
shown, the invention is not limited to the stereochemistry depicted. Those of ordinary 
sicili in the art will readily appreciate that other isomers of these compounds are also 
within the scope of the invention. 



71 



BNSDOCrO: <WO 2004072243A2J_> 




BNSOOCID: <WO__2004072243A2J_> 




73 



BNSDCX:iO: <WO___200407224aA2J_> 




<WO____^004072243A2_L> 







75 



BNSOOCID: <WO__aoi)4072243A2_L> 



PCTAJS2004/003479 




76 



asiSOOCiD: <WO__2004072243A2J_> 



,WO 2004/072243 



PCT/US2004/003479 







rWO 2004/072243,..^,. „^ 



PCT/US2004/003479 











r derivative thereof, 
acceptable carrier or exdpfent. 



where W is a pyridazinone or ( 

orexapfenL ^s^oih. 



0 a<xeptebl.s*c»««orp™in.9the«<«.«P<««^ 



III as described above 
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where W is a pyridazinone or derivative thereof, in combination with a pharniaceuticaliy 
acceptable carrier or excipient. 

Bcemplary pyridazinone macrocyclic compounds and associated methods of the 

Invention are disclosed in US Provisional Patent application no. ^(conversion 

of US 10/384,120), filed March 7, 2003, Representative subgenera of the invention 
include, but are not limited to: ' ^ 

A compound of Fonnula II, wherein A is -(C=0>C)-R^ ; G is hydroxyl; L is absent; 

'A' 

: j=3;m=s=1;W= -U , and and are hydrogen; 

A compound of Fonfnula II. wherein A is -(C=0)-0-ferf-butyl; G is hydroxyl; L Is 



absent; |=3; m=s=1 ; W= J* , and 1^ and R* are hydrogen; - 

A compound of Fonnula III. wherein A is -(C=0)-0-R^ L is absent; j=3; m=s=1; 

W= Ju , and and Ir are hydrogen; and 

A compound of Fonnula III, wherein A Is -(C=0)-0-fe/f-butyl; G Is hydroxyl; L is 

absent; j=3;m=s=1;W= JL , and arid R^ are hydrogen. 

Representative compounds of the invention include, but are not limited to, the 
following compounds: 



TABLES 



A 


G 


L 


X.Y 


Z. 


1 




TBOC 


OEt 


absent 


X = Y = bromo 


Z = tiydrogen 


3 


1^ = 1^= 
hydrogen; 


TBOC 


OEt 


at>sent 


X = Y = 
thiophen-3-yi 


Z = hydrogen 


3 


hydrogen; 


TBOC 


OH 


absent 


X = Y = 
thiophen-3-yl 


hydrogen 


3 


h^rogen; 


TBOC 


OH 


absent 


X = Y = phenyl 


Z = hydrogen 


3 


hydrogen; 
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TABLE 3 



A |< 


5 


L : 


Ky 


Z 


1 1 




TBOC ( 


OH 


absent 


K = Y = 4-(N, 

Mr 

dknethylamtno 
phenvl 


Z = hydrogen 


r 


rT = K — 

hydrogen; 


TBOC 


OH 




X=Y=4- 
tiifiuoromethto 
xy)Dhenyl 


Z= hydrogen 


3 


hydrogen; 


TBOC 


OH 


absent 


X = Y = 4- 

im^hanesutfo 

nYl)phenvl 


Zs hydrogen 


3 1 


rv - K - 
hydrogen; 


TBOC 


OH 


absent 


X = Y=4- 
(cyano)phenyl 


Z = hydrogen 


3 


hydrogen; 


TBOC 


OH 


absent 


X = Y = 3- 
pyridvl 


Z = hydrogen 


3 


hydrogen; 


TBOC 1 


OH 


al)sent 


X = Y = 4. 
rmorphofin-4- 

melhanony!)ph 
enyl 


Z= hydrogen 

■ ■ ■ - 


3 


hydrogen; 


TBOC 


OH 


absent 


X = Y = bromo 


Z=: hydrogen 


3 


R* = ir= 
hydrogen; 


TBOC 


OH 


absent 


XandYtaken 
together = 
phenvi 


Z»4- 

methoxyphen 

vi 


3 


hydrogen; 


TBOC 


OH 


absent 


XandYtaken 
together = 
phenyl 


Z=4- 

chlorophenyl 


3 


R* = fr= 
hydrogen; 


Itboc 


OH 


absent 


X = 4- 

fhJorophenyl 
Y = hydrogen 


Z= phenyl 


3 


I hydrogerv 


TBOC 


OH 


absent 


X = hydrogen 
Y=1-piperidyl 


Z's phenyl 


3 


j hydrogen; 


TBOC 


oe 


absent 


X = hydrogen 
Y^bromo 


Z- phenyl 


3 


R'=R'= 
hviirogen; 


TBOC 


OH 


absent 


X = hydrogen 
Y»thtophen- 
3.VI 


A ^ pnenyi 


3 


R'sRfs 
hydrogen; 


TBOC 


OEt 


absent 


X^bromo 
Y = pynofid-l- 

Y« 


Z^hydrogen 


3 


R'^R'^ 
j hydrogen; 


TBOC 


OH 




X = thlophen- 
3^yt 

Y = pyrroIid-1- 

vt 


Z = hydrogen 


3 


R'^R'^ 
hydrogen; 


TBOC 


OEt 




X = bromo 
Y = azido 


Z-hydrogen 


3 


R' = R'= 
1 hydrogen; 
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TABLES 



A 


6 


L 


X,Y 


Z 


j 




TBOC 


OEt 


absent 


X-thk)phen- 

3-:yt 

Y = a2ido 


Z = hydrogen 


3 


R* = R*= 
Jiydrogen; 


TBOC 


OH 


absent 


,X = thiophen- 
Y = aado 


Z = hydrogen 


3 


R* = R*= 
hydrogen; 


TBOC 


OH 


absent 


X = thiophen- 
3.yl 

Y = tetrazol-2- 

y« . 


Z = hydrogen 


3 


R* = R*= 
hydrogen; 


TBOC 


OH 


at>5ent 


X = Y = 

mercapto-2-p 

yrimidine 


Z = hydrogen 


3 


R*=R*= 
hydrogen; 


TBOC 


OH 


absent 


X = bromo 
Y = 

mercapto-2-p 
yrimidine 


Z - hydrogen 


3 


R* = R*= 
hydrogen; 


TBOC 


OH 


absent 


X^thiophen- 
3.yl 

Y = 

mercapto-2--p 
yrimidine 


Z hydrogen 


3 


R'^R^^ 
hydrogen; 


TBOC 


OH 


absent 


X = Y = 
thiazd-2-yl 


Z = hydrogen 


3 


R^ = R^= 
hydrogen; 


TBOC 


OH 


absent 


X = Y = 
imtdazol-1-yl 


Z » hydrogen 


3 


R^sR's 
hydrogen; 


TBOC 


OH 


at)sent 


X = 2. 

(cydopropyta 
mino>-thiazol- 
4-yl 
Y = 4- 

methoxypheny 
1 


Z = hydrogen 


3 


R' = R'= 
hydrogen; 


TBOC 


OH 


absent 


XandYtaken 
together = 6- 
methoxy- 
isoquinolinyl 


Z = hydrogen 


3 


R'sK^^ 
hydrogen; 


-^C=o)-0-R' 
Wherein R' = 
(^ciopentyi 


OH 


absent 


X = Y = 
thiophen-3-yl 


Z = hydrogen 


3 


R' = R'= 
hydrogen; 


-{C=0)-0-R' 
wherein R^=s 
cydobutyl 


OH 


at>sent 


X = Y = 
thiophen-3-yl 


Z= hydrogen 


3 


hydrogen; 


-(C=0)-O-R' 
wherein R^ s 
cyctohexyl 


OH 


absent 


X = Y = 
thiophen-3-yl 


Z = hydrogen 


3 


R^ = R'= 
hydrogerK 
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TABLES 

r 






"1 


t 


compounds 


of fonnulall Where W= ^ andm = s=1 


( 




A l( 

1 wher^ = 

b 

L> J- 




ibsent i 
1 


\.i 1 - 

»ifophen-3-yl 


: = hydrogen ^ 


J 


^ , ' 1 

R^ = R' = 
lydrogen; 1 


-{C=0)-0-R 
1 wherein = | 

H 


OH 


al)sent { 


X = Y = 

thiophen-3-yl i 
1 


Z-hydrogen 1 


3 


R'^R'^ 
hydrogen; 1 


-{C=0)-0-R' 
1 wherein R' = 1 


OH 


dbsenl 1 


X = Y = 
th»ophen-3*yl 


Z= hydrogen 


3 


R^-R*= 
h\/riroaenr 1 


1 TBOC ' 1 


OH 


-(C=0)CHr- 


X = Y = 

thiophen-3-yl 1 


Z nyorogen 1 


1 


r^=r:*= 

hydrogen; J 


TBOC 


OH 


-CH(CH3)CH2 


X = Y = 
lhiophen-3-yl 


Z-hydrogen 


1 


R* = methyl 
R*= hydrogen 


TBOC 


OH 


-O- 


X = Y = 
thiophen-3-yl 


2=" hydrogen 


0 


R* = melhyl 

andR*= 

hydrogen 


TBOC 


OH 




1 X = Y = 
thjophen-3-yl 


Z-hydrogen 


0 


R* = methyl 
and R*= 
hydropen 1 


TBOC 


OH 




X = Y = 
thiophen-3-yl 


Z = hydrogen 


2 


FT = methyl 

andR*= 

hydrogen 


TBOC 


OH 




X = Y = 
thiophen-S-yl 


1 Z = hydrogen 


2 


pi* = methyl- j 
hydrogen | 


TBOC 


OH 


-SCH2CH2- 


X = Y = 
thibphen-3-yl 


1 Z = hydrogen 


0 


R'^RT^ 
CHa; 


TBOC 


OH 


-CFaCH?- 


X = Y=^ 
ttw)phen-3-yl 


1 Z = hydrogen 


1 


R'-RT^ 1 
hydrogen; j 


TBOC. 


OH 


-CFHCHzr 


X = Y = 
thiophen-3-yl 


1 Z = hydrogen 


1 


hydrogen; j 


-(p<)H>-R' 
j cydopentyl 


1 -O-phenethyl 


absent 


X = Y = 
tNophen-3-yl 


1 Z= hydrogen 


I 3 


■ R*^R* = 
hydrogen; 


^C=0)-O-R' 
1 cvdopentyi 


-NH-pheneth 

r 


absent 


X=Y = 
thiophen-3-yl 


1 Z-hydrogen 


3 


R"==R- = 
hydrogen; ' 



82 



BNSOOCID: «VW)__a00W2243A2_l.> 



^WO2004/072M.3, , ^ J _ PCT/US2004/003479 







TABLE 3 

Y 


z 








oJ-N'" 

compounds offonnula II Where W= -1^ 


and m = s= 1 






A 


G 


L 


X,Y 


Z 






^C=0)-O-R^ 
cydopentvl 


-NnS(O) 
2-phenethyl 


absent 


X = Y = 
tbiophen-3-yl 


Z = hydrogen 


3 


R* = R' = 
.hydrogen;. 


cydopentvl 


-(C=0>-OH 


at>sent 


,X = Y = 
thk>phen-3-yi 


Z = hydrogen 


3 


R'^R'^ 
hydrogen; 


-(C=0)-O-R' 
cyclopentvi 


-(C=0)-O.ph 
enethyi 


absent 


XsY = 
tt^opherv3-yl 


Z = hydrogen 


3 


R^ = R*= 
hydrogen; 


rS» ^ 
cyclopentyl 


-(C=o)-NH-p 
henethyl 


absent 


X = Y« 
thk>phen-3-yl 


Z = hydrogen 


3 


R* = R''= 
hydrogen; 


-<C=OK>-R^ 
cyclopentyl 


-<C=0>-NH- 
S(0)r-benzyl 


absent 


X = Y = 
thiophen-S-yl 


Z = hydrogen 


3 


R^ = R'= 
hydrogen. 



The following additional pyridazlnone maciocyclic molecules of the invention 
were made by the methods and procedures described herein. While stereochemistry is 
shown, the Invention Is not fimlted to the stereochemistry depicted. Those of ordinary 
skill in the art will readily appreciate that other Isomers of these compounds are also 
within the scope of the invention. 
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Additional compounds of the inventfon are those of formula I, H or II, wherein W 
is a sul>stituted benzimidazolyl. Including those wherein the benzimidazolyl Is 
substituted with 1 or 2 heteroaryl groups, each of which may l>e independently 
substituted. Examples of such compounds include: • 
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According to an aUemate embodiment, the pharniaceuUcal compositions of *e 
present invention mayfurther contain other ant^HCV agents. Examples of artKHCV 

agents include, but are not limited to. c^lnterferon. ^terferon. ribavirin, and 
amantadine. 

According to an additional altemate embodiment, the phannaceutical 
compositions of the present Inverrtion may further contafe. other HCV protease 

'"'''Tocording to yet another alternate embodl^ 

of the presentlnvention may further comprise inhlbllor(s)ofotherta,getslnm^ 

cyde. including, but not r»nlted to. hellcase.p^^ 

ribosomeerrtiy site (IRES). «^H«nf 
Accordlngtoafurtherembodlment.thepresenllnventionincludesmelhodsof 

treating hepatltlsClnfecllonslnasubjedIn need of such treat^^ 

saw subject an antl-HCVvlrally effective amounlof the pham^ceutical compounds or 

composltionsofthepreserrtlr>venBon.The methods canfurtherlnclu^^ 

of an additional therapeutic agent. Including another antiviral agent or an anti-HCV 

agent The additional agent can be co^nlstered. concurrentiy administered or 
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sequentially administered with the compound or composition delineated herein. The 
methods herein can further include the step of identifying that the subject is in need of 
treatment for hepatitis C infection. The identification can be by subjective (e.g., health 
care provider determination) or objective (e.g., diagnostic test) means. 

All references, including patents, patent publications, articles, texts, etc. 
disclosed throughout this specification are hereby Incorporated by reference in their 
entirety. 

Definitions 

» The following definitions of various terms and phrases used to describe the 

invention are consistent with their nonnal use in the art and apply to the terms as ttiey 
are used throughout this specification and claims unless otherwise limited in specific 
instances, either irtdividualiy or as part of a larger group. ' 

The term "CrCy," as used herein, is used in conjuncbon w'th the name of a 
5 carbon-containing group to indicate that the group contains from x to y carbon atoms 
where x and y are whole numbers. 

The tenm "halo" and "halogen," as used herein, refer to an atom selected from 
fluorine, chlorine, bromine and iodine. 

The terni "alkyi," as used herein, refers to saturated, straight- or branched-chain 
) hydrocarbon radicals. Examples include, J&ut are not limited to methyl, ethyl, propyl, 
isopropyl, n-butyl, tert-butyl, neopentyl, n-hexyl, octyl, decyl, dodecyl radicals. 

The term "substituted alkyi," as used herein, refers to an "alkyT group substituted 
by Independent replacemerit of one or more (e.g., 1, 2, or 3) of the hydrogen atoms 
thereon with F, CI, Br. I, OH, NO2. CN, CrCe-alkyl-OH, C(0)-CrC6-alkyl, OCHriCyOir 
5 cycloalkyi), C:(0)-aryl, C(0)-heteroaryl, COralkyI, CCVaryl, COrheteroaryl, CONH2, 
CONI+(CrC6"alkyl), CONH-aryl, CONH-heteroaryl, 0C(0)-(Ci.C6-alkyl), OC(0)-aryl, 
OC(0)-heteroaryl, OCOralkyI, OCOraryl, OCCVheteroaryl, OCONH2, OCONH-(CrCff- 
alkyl), CXJONH-aryl. OCONH-heteroaryl, NHC(0)-(CrC6-aIkyl), NHC(0)"aryl, NHC(O)- 
heteroaryl, NHCOralkyI, NHCQraryl, NHCOrheteroaryl, NHCONH2, NHCONFHCrCe- 
3 alkyl), NHCONH-aryl, NHCONH-heteroaryl, SOrCi-Ce alkyl, SOraryl. S02"hetert)aryl, 
SO2NH2, SQaNH-CrCe-alkyl, S02NH-aryl. SOzNI+heteroaryl, Ci-Cg-alkyl, CrCr 
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The tem> -IhioaW: as he«in, .Bf^ to an a,^ sln9M« l«n^ 

'^.«.-=*o.;asuse...^.e..-anc^.»r-^ 
a«ad«dto««paren,nK>lec«.ar,r«le.,«™ughan».yga„aU«uExa.«^^^ 

ea*<^*c.ao*tebond.AI«nv.9.<i«»in*Ktet«.a«n<*Dm*e^ 
Thetenn-substlM«lalkenyl,-asusedh«eln.refe«loan 

, C0NHCrC^C0NH^CONH^»-»a,yt.0C{OMC.^^^ 
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. cycloalkyi, substituted C3-C12 cydoalkyl, aryl, substituted aryl, aryialkyi, heteroaryl, 
heteroarylalkyi, heterocycloalkyi, benzyl, benzyloxy, aryloxy, heteroaryloxy, Q-Ce* 
alkoxy, methoxymethoxy, methoxyethoxy, amino» benzylamino, arylamino, 
heteroarylamino» CrCs-alkyiamino, thto, aryl-thio, heteroaryKhio, benzyl-thio, CrCG-allcyl- 
thio, or methylthtomethyl. 

The term "alkynyl," as used herein, denotes a monovalent group derived by the 
removal of a single hydrogen atom from a'hydrocarbon moiety having at least one 
carborvcarfoon triple bond. Representative alkynyl groups include, but are not limited to, 
for example, ethynyl, 1 *propynyl, 1 >butynyl, and the like. 

The tenii "substituted alkynyl," as used herein, refers to an "alkynyT g 
substituted by indiependent replacement of one or more of the hydrogen atoms thereon 
with F, CI, Br, I, OH, NO2, CN. CrCc-alkyl-OH, qOHCrCe-alkyl). OCHr(GrCir 
cyctoalkyi), C(0>-aryl. C(0)-heteroa^, COralkyI, CQraryL CQz-heteroaryl, CONH2, 
CONH-(CrC6-alkyl). CONH-aryl. CONH-heteroaryl, CX:(OHCi-Cralkyl), OC(0>-aryl, 

i OC(0)-heteroaryl, OCOralkyI, OCOraryl, OCOrheteroaryl, OCONH2, OCONH^CrCe- 
alkyi), OCONH-aryl, OCONH-heteroaryl, NHC(OHCrCe-alkyl), NHC(0)-aryl, NHC(0> 
heteroaryl, NHCQralkyI, NHCOraryl, NHCOrheteroaryl, NHCONH2, NHCONH-(CrCV 
alkyI). NHCONH-aryl. NHCONH-heteroaryl. SQHCrCe-alkyl), SQraryl, SQrheteroaryl, 
SO2NH2, S02NH-{CrC6-alkyl). SQzNH-aryl, SQ2NI+heteroaryl, CrCe-alkyl, CrCe- 

) cyctoalkyi, CF3, CH2CF3. CHCI2, CH2NH2, CH2SO2CH3H, CpCe alkyI, hato alkyI, CrCi2 
cycloalkyi, substituted CrCi2 cydoalkyi, aryl, substituted aryl, arylalkyi, heteroaryl, 
heteroarylalkyi, heterocycloalkyl, benzyl, benzyloxy, arytoxy, heteroaryloxy, Ci-Cg- .. 
alkoxy, methoxymethoxy, methoxyethoxy, amino, benzylamino, arylamino, 
heteroarylamino, CrCralkylamlno, thio, aryMhIo. heteroarylthfo, benzyl-thio, CVCe-alky^ 

> thto, or methyithiomethyl. 

The term "aryl," as used herein, refers to a mono- or bicyclic carbocyclic ring 
system having one or two aromatic rings including, but not limited to, phenyl, naphthyl, 
tetra hyd rona phthyl, indanyl, idenyl and the like. 

The term "substituted aryl," as used herein, refers to an aryl group, as defined 

) herein, substituted by Independent replacement of one or more of the hydrogen atoms 
thereon with F, CI, Br, I, OH, NO2, CN, d-Ce-alkyl-OH, C(OHCrCe-alkyl), OCI^Ca- 
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Circydoalkyl). C(0)-aryl. C{OHietetDaryl. COralkyl. COz-aryi. COrheteroaryl. 
CONH2. CONH-(CrCralkyl). CONH-aryl. CONH-heteroaryl, OC(OHCi-C6ralkyO, 
OC(0)-aryl. OC(OVheteroaiyl. OCOz-alM. OCOraiyl. OCQrheteroaryl. OCONH2. 
OCONVHCrCe-alkyO. OCONH-aryl, OCONmieteroaiyl. NHC(OHCrCralky«). NHC{0> 
aryl. NHC(OHieteroaryl. NHCOralkyl. NHCOraryl, NHCOrheteroaiyl. NHCONH2. 
NHCONH^CrCralkyl). NHCONH-aiyl. NHCONH+eteroaryl, SOHCrCeralkyl). SOr 
aryl. SOrhetetoanrl. SO2NH2. SOaNmCrCralkyO. S02NH.aiyl. SOzNhMieteroaryl. Ci- 
(Valkyl. CrCeKjycloalkyl. CF3. CH2CF3. CHCI2. CH2NH2. CHaSOzCHaH. CrCealkyl. 
haloaIkyl.C3-C,2cycloallcyl.substitutedCrCi2cycloalkyl.^ . . 

arylalkyl. heteroaryl. heteioaiylalkyl. heterocydoalkyl. benzyl, benzytoxy, arytoxy. 
heteroarytoxy. C,-Cralkoxy. methoxymethoxy. melhoxyethoxy. amino, benzylamlno, 
arylamlno. heteroarylamino, CrCa-alkylamino. thfo. aiyl-thk). heteroaiyBhfo. benzyHhfo. 
CrCe-alkyl-ttik), or jnethylthfomethyl^ 

The term "arylalkyl.- as used herein, refers to a CW» alkyi or CWC6 alkyi residue 
attached to an aryl ring. Examples include, but are not limited to. benzyl, phenethyl and 

the like. 

The term "substituted arylalkyl.- as used herein, refers to an arylalkyi group, as 
previously defkwd. substituted by Independent replacement of one or rhore of the 
hydrogen atoms thereon with F. CI. Br. I. OH. NO2. CN, CrCeralkyl-OH. C(0)-CrC6r 
■ alkyi. OCHaKCrCircydoalkyl). C(0>aryl. C{0>heteroaryl. C02-alkyl. COraryl. COr 
heteroaryl. CONH2. CONH<V<Valkyl. CONH^ryl. CONH-heteroaryl. oqOHCi-Cer 
alkyi). 0C(0)^. OC(OVheteroaryl. OCOralkyl. OCOraryl. OCQrheteroaryl. 
OCONH2, OCONHKCrCralkyI). OCONH-aryl. OCONH-heteroaryl. NHC(OHCrCe- 
alkyl). NHC(0)^. NHC(0>heteroaryl. NHCOralkyl. NHCOraryl. NHCOrheteroaryl. 
i NHCONH2. NHCONHKCrCe-alkyI). NHCONH-aryl. NHCONH-heteroaryl. SOHCpCe- 
alkyl). SOraiyl. SOrheteroaryl. SO2NH2, SO^NH^CrCeralkyl). SOzNH-aryl. SO2NH- 
heleioaryl. CrC^lkyl. CrCrcycloalkyl. CF3. CH2CF3. CHCI2. CH2NH2. CH2SO2CH3H. 
CrCe alkyi. hato alkyi. CrCi2 cyctoalkyl. substituted CrCn cycloalkyl. aryl. substituted 
aryl. arylalkyl. heteroaryl. heteroarylalkyl. heterocyctoaikyi, benzyl, benzyloxy. arytoxy. 
I heteroarytoxy. CrCe-alkoxy. methoxymethoxy. methoxyethoxy. amino, benzylamino. 
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arylamino, heteroarylamlno. CrCs-alkylamIno, thfo, aryl-thio, heteroarylthio, benzyl-thto, 
CrCe-alkyMhk). or methyKhlomethyl. 

The term 'cydoalkyT denotes a monovalent group derived by the removal of a 
single hydrogen atom firom a monocyclic or bicyclic s^rated carbocydic ring 
compound. Examples Include, but not limited to, cyclopropyl, cyclobutyl. cyclopentyl, 
cyclohexyl, bicycio {2.^1] heptyl, and bicycle [2.2.2) octyt 

The temi 'substituted qn^loalkyl.' as used herein, refers to a cycloalkyi group as 
defined herein, substituted by independent replacement of one, two or three of the 
hydrogen atoms thereon with F, CI, Br, I. OH. NO2, CN, Q-Ce-alkylOH, C(0HCrC6- 
allcyl), OCH2-(C3rCi2-cyctoalkyl). C(0)-aryl. qO)-heteroaryl. COralkyl. COraryl, COr 
heleroaryl. CONH2, CONHKCrCe-alkyl), CONH-aryl. CONH-heteroaiyl, OqOHCi-Ce- 
allcyl), OC(0)-aryl. CX:(0)-heteroaryl. OCQz-alkyl. OCOraryl. 0CO2-heteroaryl, 
OCONH2, OCONH-CI-C6-alky|. OQ?NH-aiyl, OCONmieteroaiyl, NHqOHCrCe-alkyI, 
NHC(0)^ryl, NHC(0)-heteroaryl, NHCOralkyl. NHCQraryl. NHCOrheteroaryl. 
NHCONH2, NHCONH-(CpCe-alkyl), NHCONH-aiyl. NHCONH-heteroaryl, SOHGrCe- 
alkyl). SOz^ryl, SOz-heteroaryl, SO2NH2, SQ2NH-(CrC6-alkyl), SQzNH-aryl, SO2NH- 
heteroaryl, Q-Ce^llcyl, Cg-Ce-cyctoalkyl. CF3, CH2CF3. CHCI2, CH2NH2. CH2SO2CH3H, 
CpCs alkyi, hak> alkyi, C3-C12 cyctoalkyi, substituted C3-C12 cycloalkyi, aiyl, substituted 
aryl, arylalkyi, heteroaryl, heteroarylalkyi, heterocyctoalkyi, benzyl, benzytoxy, arytoxy, 
heteroarytoxy, Q-Ceralkoxy, methoxymethoxy, methoxyethoxy, amino, benzylamlno. 
arylamino, heteroarylamlno, QrCa-alkylamino, thfo, aryl-thfo, heteroarylthfo, benzyl-thto, 
CrCeralkyl-thtoi or niethylthfomethyl. 

The tenns "helerocyclo' and "heterocyclfcr as used herein, refer to a monovalent 
substituent derived by removal of a hydrogen from a three to seven-membered 
saturated or unsaturated (including aromatic) cycte having 1 to 4 noivcarbon ring atoms 
selected from the heteroatoms consisttig of N. O. and S. Examples of suitable 
helerocycles include but are not limited to tetrahydrofuran. thtophene. diazeplne. 
isoxazole. piperidine, dtoxane. morphoBne. and pyrimWine. The term also includes a 
heterocycle as defined herein fiised to one or more other cydes whether hetero or 
carbocydic. One example is thlazoto[4,5*|-pyridlne. Although the tenns 
"heterocydoalkyi," "aliphatfc heteromonocydfc ring system." "aiiphatfc helerobicydfc ring 

91 



<WO__2004072243A2_L> 



WO2004/07J243 - PCT/US2004/003479 

system." -aliphatic heterotricyclic ring system." -heteroanrf." "aromatic heieromonocycnc 
ring system • "aromatic heterobicydic ring system." "aromatic heterotricyclic ring 
system." "heteroa^alkyl " are covered generally by the tem, "heterocycle." their specific 
meanings are set forth in further detail below. 

The temi "heterocycloalkyl.'' as used herein, refers to a noiwromatlc 5-, 6- or 7- 
membered ring or a bi- or triK^ydic group comprising fused six-membered rings having 
between one and three heteroatoms independently selected from oxygen, sulfur and 
nitrogen, wherein (i) each S^mbered ring has 0 to 1 double bonds and each 6- 
membered ring has 0 to 2 double bonds, (ii) the nitiogen and sulfur heteroatoms may 
optionally be oxidized, (iii) the nitrogen heteioatom may optionally be quatemlzed. and 
(h/)anyoftheaboveheterocydlcringsmaybefusedtDabereenering. Repiesenlatwe 
heteiDcydes indude. but are not Hmited to. pyrroBdinyl. pyrazollnyl. pyrazolldlnyl. 
imidazolinyl,lmid«a)lidinyl, piperidin;^. piperazlnyl. oxazolUinyl. isoxazoBdlnyl. 
morpholinyl. thiazoHdinyl. isotWazolidlnyl. and telra hydroluryl. 

The tern) "substituted heterocydoalkyl." as used herein, refers to a 
heterocydoall^ group, as previously defined, substituted by Independent replacement 
of one or more of the hydrogen atoms thereon with F. O. Br. I. OH. NQz. CN. Ci-Cer 
alkyWH. C(0>CrCVallcyl. OCHHCrCircydoalKyI). C(0>aryl. C(OVhetereaiyl. COr 
alkyl. COraryl. COrheterearyl. CONHz. CONH-CrCValkyl. CONH-aryl. CONH- 
, heteioaryl.OC(0)^-(Vallcyl.O(:HO>aryl.OC(OHieteroanfl.O^ 

OCOrhelerearyl. OCONH^. OCONmCr<Valkyl). OCONH^ryl. OCONH-heterearyl. 
NHqOHCi-CralkyI). NHC(0)^ryI. NHC(0):heteroaryl. NHCCValkyl. NHCOraryl. 
NHCCVheteroaiyl. NHCONHz, NHCONmCrCralkyl). NHCONH-aryl. NHCONH- 
helemann. SOr(CrC^»yl). SOraryl. SOrheteroanrt. SO^Nhfe. SOaNmCrCe-alkyl). 
5 SOzNH^ryl. SO^NH^ieteioaryl. CrCValkyl. CrCrcydoalkyl. CF,. CH2CF3. CHCI2. 
CH2NH2. CH25Q2QH3H. CrCe alkyl. halo alkyl, CrCi2 cydoalkyl. substituted C3rCi2 
cyctoalkyl. aryl. substlluled aryl. arylalkyl. heteroanrl. heteroarylalkyl. heterocydoalkyl. 
benzyl, benzytoxy. arytoxy. heteroaryloxy. CrCralkoxy. methoxymethoxy, 
melhoxyelhoxy. amino, benzylamino. arylamino. heteroarylamino. CrCa^lkylamino. 
5 thto.aryl-thk).heteioaiyllhio.benzy|.thio.CVCralkyl-thio.orme 
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As used herein, the term "aliphatic heteromonoGycHc ring system* is intended to 
mean a ring system containing a non-aromatic ring that Includes at least one ring hetero 
(Le., non-carbon) atom selected from O. N and S. The tenm "aliphatic heterobicyclic 
ring system" is intended to mean a ring system containing a two fused rings, at least 
one of which is a non-aromafic ring that includes at least one ring hetero (i.e., non- 
carton) atom selected from O, N and S. The term "aliphatic heterotricyclic ring system" 
is intended to mean a ring system containing three fused rings, at least one of which is 
a non-arqmatic ririg that includes at least one ring hetero (Le., non-carit)on) atom 
selected from O, N and S. As will be appreciated, the aliphatic heterocyclic ring 
systems can possess any degree of saturation (i.e., double or triple bonds) provided 
ttiat none of the heteroatom-containing constituent rings are aromatic. Thus, structures 
such as indoline, which contains a non-aromatic heterocyclic ring (i.e., a pynrollne ring) 
fused to an arorhatie cart>ocyclic ring (specifically, a phenyl ring), and phthalimide, are 
examples of an "aliphatic heterobicyclic ring systems " 

As used herein, the term "aromatic heteromonocyclic ring system" is intended to 
mean an aromiatic ring that includes at least one ring hetero (i.e., non-cartx>n) atom 
selected from O, N and S. The tenn "arorriatic heterobicyclic ring system" is intended to 
mean an aromatic ring system containing two fused rings that includes at least one ring 
hetero (Le.,non-cart)on) atom selected from 0,N and S. The tenn "aromatic 
heterotricyclic ring system" is intended to mean an aromatic ring system containing 
three fused rings that includes at least one ring hetero (i.e., non-carit)on) atom selected 
from O, N and S. Substttuent atoms of the aromatic heterocyclic ring systems can, 
together wiUi additional atoms, form further fiised ring structures that are not aromatic. '. 
Thus, 5,6, 7,8 tetrahydroisoquinoline is an example of an aromatk: heterobicyclic ring 

» system^ whereas 1 ,2,3,4 tetrahydroisoquinoruie is an example of an aliphatic 
heterobicyclic ring system. 

The term "heteroaryl," as used herein, refers to a cyclic aromatic radical having 
from five to ten ring atoms of which at least one ring atom Is selected from S, O and 
Nand the remaining ring atoms are carbon, the radical being joined to the rest of tiie 

> molecule via any of the ring atoms, such as, for example, pyridinyl, pyrazinyl. 
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pyrimWinyl pynolyl. pyrazoly.. Imidazolyl. thiazolyl. oxazolyl. isooxazoJy!. thfediazoly!. . 
oxadlazolyl. thiophenyl. furanyl. quinofinyl. Isoqulnorinyl. and the like. 

The tenn -substituted heteroaryl " as used herein, refers to a heteroaryl group as 
defined herein, substituted by independent replacement of one. two or three of the 
hydrogen atoms thereon v«th F. CI. Br. I. OH. NOa. CN. Cr<ValkyK)H. ^(qHVGr 
alkyl. OCH.(C^rcyctoalkyl). C(0)-aryl. C(0>heteroaryl. COralkyl. ^^^'^ 
heteroaryl. CONH2. CONHHCrC^alkyl). CONH-aryl. CONH-heleroaryl. OdOHC^Y 
alkyl. OC(0)-aryl. OC(0)-heteroaTyl. OCOz-alkyl. OCOraryl. OCOrheteroaryl. 
OCONHa. OCONH-(CrCralkyl). OCONH-aryl. OCONH4reteroaryl. NHC(0H<VC6r 
alkyl) NHC(0)-aryl. NHC(0>hete,oaryl. NHCOralkyl. NHCOraryl. NHCOrhe»e,oaryl. 
NHCONHa. NHCONH-lCrOralkyl). NHC0NH-an,l. NHCONH^ieteroaryl. SO^CrOr 
alk^). SO^aryl. SO^heteroaryl. SO.NH. SOaNHKQ^alkyl). 50.;^**;^;^*;^^ 
heteroaryl. CrCalkyl. C^ydoalkyl. CF3. CH^F. CHC1. CH^NHa. ^^^^ 
C1.C6 alkyl. hak, alkyl. C^a cyctoalkyl. substituted CarCa cyctoalkyl. aryl. substrtuted 
aryl arylalkyl. heteroaryl. heteroarylalkyi. heterocyctoalkyl. benzyl, benzytoxy. aryloxy. 
heteroaryloxy. CKValkoxy. methoxymethoxy. methoxyethoxy. amino, benzylam.no 
arylamino. heteroarylamlno. CrCralkylamino. thto. ary^thto. heteroarylthto. benzyMhK,. 

CrCralkyl-thto.ormethylthfomethyl. ^ ^ 

The temi -heteroarylalkyi.- as used herein, refers to a CrC3 alkyl or Ci-Ce alkyl 

, resWueattachedtoaheteroarylring.Examptesinclude.bularenotnr.itedto. 

pyrklmylmethyl. pyrimWInylethyl and the Dke. - 
The iem "substituted heteroarylalkyi.- as used herein, refers to a heteroarylalkyi 
group, as prevtously defined, substituted by independent replacement of one or more of 
the hydrogen atoms thereon with F. CI. Br. I. OH. NOa. CN. C-C-alkyl-OH. C(0>0^ 
i alkyl.0CHaKC^r<^«M).C(O>aryl.C(0)-hete,oaryl.CO.^^^^ 

heteroaryl. CONHa. CONH-CrC^lkyl. CONH-aryl. CONH-heteroaryl. 0C(0)-Ci-Ce- 
alkyl 0C{0>aryI. OC{0)-hetema.yl. OCOralkyl. OCOraryl. OCOrheteroaryl. 
OCONHa. OCONH-(CrC^alkyl). OCONH-aryl. OCONH-heteroaryl. NHC(0HCi-C6r 
alkyl) NHC(0)-aryl. NHC(0)4ieteroaryl. NHCOralkyl. NHCOraryl. NHCOrheteroaiyl. 
) NHCONHa. NHCONH-(CrCralkyl). NHCONH-aryl. NHCONH-heteroaryl. SOr(CH^ 
alkyl) SOraryl. SOrheteroaryl. SOaNHa. SOaNHKCrCralkyI). SOaNH^ryl, SOaNH- 
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heteroaiyl, CrCpalkyl. CrCe^ydoalkyl. CF3, CH2CF3, CHCI2, CH2NH2, CH2S02C*l3H, 
CrCe alkyi, halo alkyt. C3-C12 cycloalkyi. substituted C3-C12 cydoaikyl, aryl, subsmuted 
aryl, aiylalkyi, heteroaryl, heteroaiylaikyi, heten>cycloalicyl, ben^, benzyloxy. aryloxy. . 
heteroarytoxy. QrCeralkoxy. methoxymethoxy. methoxyethoxy, amino, benzylamino. 
arylamino, lieteroaiylainino, CrCrall(^mino. th|o. aiyMhb, heteroarylthio, ber^thio, 
CrCVallcyl-tliio. or methyltliiometliyl. 

Substituent groups substituted on any gmuft (e.g., alkyI, alkenyl, alkynyi, 
cycloalkyi, aryl, heteroaryl. heterocydoalkyl, h^rocydk:) delineated her»n also include 
any of -F, -CI, -Br, -I, -OH, protected hydroxy, aliphatic ^Yers, aromatic ethers, axp, 
-NQ2, -CN, -Ci-Ci2-alkyl optionally substituted'wiOi hak)gen (such as perhatoalkyls), 
C2-Ci2-alkenyl optfonally substituted wiUi halogen, -CrCiralkynyl optionally substituted 
witt» halogen. -NH2, protected amino, -NH -Ci-Ciralkyl, -NH -CrCi2-alkenyl, -NH -Cr 
Ciralkynyl, -NH -CrCircycloalkylr-NH -aryl, -NH -heteroaryl, -NH -heterocydoalkyl, 
-dialkylamino. -diarylamino, -diheteroarylamino. -0-Ci-Ci2-alkyl, -O-CrCiralkenyl, 

i -0-C2-Ci2-alkynyl, -0-C3-Ci2-cyctoalkyl. -O-aryl, -O-heteroaryl, -Oheterocyck>alkyl, 
-C(0)- Ci-Ciralkyl. -qO). C2-Ci2-alkenyl, -C(0> CrCiralkynyl, -C(0)-C3-C^^ 
cyctoalkyi, -C(0)-aryl. -qO)-heteroaryl. -C{0)-heterocycloalkyl. ^ONHz, -CONH- Cr 
CiralkyI, -CONH- CrCiralkenyl, -CONH- C2-Ciralkynyl, -CONH-C3-Ci2-cycloalkyl, 
-CpNH-aryl, -CONH-heteroaryl, -CONH-heterocyctoalkyI, -COr Ci-Ci2-alkyl, -CO2- 

> CrCiralkenyl, -COr C2-Ciralkynyl, -COz-Cs-Ciz-cyctoaBcyl, -COz-aryi, -CQr 
heteroaryl, -COrheterocyctoalkyl, -OCQr Ci-Ciralkyl, -OCQr CrCiralkenyl, 
-OCOr C2-Ci2-alkynyl, -OCQ2-CrCi2-cyctoalkyl, -OCOraryl, -0CQ2-heteroaryl, 
-OCOrheterocyctoalkyI, -OCONHa. -OCONH- Ci-Ciralkyl, -OCONH- CrCiralkenyl. 
-OCONH- CzCiralkynyl, -CKX)NH- C3-Circyck>alkyl. -OCONH- aryl. -OCONH- 

J heteroaryl. -OCONH- heterocyck>alkyl,-NHC(0)-CrCi2^ikyl.-I^C(0)-CrCir 
alkenyl. -NHqO)-CrCiralkynyl. -NHC(0)CrCircycfc)alkyl. -NHC(0)-aryl. -NHC(0>- 
heteroaryl, -NHqO)*elerocyctoalkyl, -NHCQr Ci-Ciz-alkyI, -NHCQr CrCiralkenyl, 
-NHCQr CrCi2-alkynyl, -NHCOr CrCircyctoalkyl. -NHCOr aiyl, -NHCOr 
heteroaryl, -NHCOa^ heterocyctoalkyi, -NHC(0)NH2, NHC(0)NH. Ci-Ciralkyl, 

) -NHC(0)NH-CrC,ralkenyl, -NHC(0)NH-C2-Ciralkynyl, -NHqO)NH-C3-Cir 
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cycloaHcyl. -NHC(0)NH-aorl. -NHC(0)NH^teroaiy». -NHC(0)NH-heterocycloaikyi. 
NHC(S)NH2. NHC(S)NH- Ci-C,ralkyl. -NHC(S)NH^CiralkenyI. -NHC{S)Nh«JrCir 
alkynyl. -NHC(S)NH^ircycIoalkyl. -NHC(S)NH-aryl. -NHC(S)NH-heteroaryl. 
-NHC(S)Nmieterocycloa!kyl. -NHC{NH)NH2, NHC{NH)NH- Ci-Ciralkyl. 
-NHC(NH)NH^iralkenyl. -NHC(NH)NH-CrCiralkynyl. -NHC(NH)NhHCrCir 
cydoaHcyl. -NHC(NH)NH^iyl. -NHC(NH)NH-heteroaryl. -NHC(NH)NH- 
heteiocyctoalkyl. NHC(NH>Ci-Ciralkyl. -NHC(NH>CrC,ralkenyI. -NHC(NH>C^r 
alkynyl. -NHC(NH>CrCircyck)alkyl. -NHC(NH)^ryl. -NHC(NH)-heteroaryI. 
-NHC{NH>heteiocyctoalkyl. -C(NH)NH<)i-CiraIkyl. -C(NH)NhK)rCiralkenyl. 
-C(NH)NH^ralkynyl, -C(NH)N»MVCircyck)alkyl. -C(NH)NH.aryl. -C(NH)NH- 
heleioaryl. -C(NH)NH4)elerocydoalkyl. -S(OH5i-Ciralkyl. - S(0>CrCiralkenyl. - 
S(0)^ralkynyl, - S(0>C^rcyctoalkyl. - S(0>^nn..- S(0)-heteioaryl. - S(0)- 
heterocycloalkyl -SO2NH2. -^O^NlfCi^raikyl. -SO2NH. CrCiralkenyl. -SOaNH- 
CrCi2-aIkynyl. -SO^NH- CrCircydoalkyl. -SO2NH- aryl. -SO2NH. heteroaryl. 
-SCbNH- heterocyctoalkyl. -NHSOrCi-Ciralkyl. -NHSOrCa^iralkenyl. - NHSOrCa- 
Ciralkynyl. -NHSOrC^Circyctoalkyl. -NHSOraryl. -NHSOrheteioaiyl. -NHSOz- 
heterocycloallcyl. -CH2NH2. -CH2SO2CH3. -aryl. -aiylalkyl. -heteroaryl. 
-heteroarylalkyl.-heterocycloalkyl. -CrCircyctoalkyl. polyalkoxyalkyl. polyalkoxy, 
-methoxymethoxy. -methoxyethoxy. -SH. -S^-Ciralkyl. -S^^rCiralkenyl. -S<hr 
» Ci2^1kynyl.-^CircycIoalkyl.-S.aryI.-S-heleroaryl.-S4«terw^ 

methytthlomethyl. It Is understood that the aryls. heteroaryls. alkyls arui the like car» be 
further substituted. 

The term -alkylamino." as used herein, refers to a group having the stmclure.- 
NH(CrC,2 alkyi) where CrCi2 alkyi is as previously defined. The term "dialkylamlno- 
i refers to a group having the stnicture -N(Ci-Ci2 alkyDz vvhere CrCi2 alkyi Is as 
previously defined. Examples ofdialkylamino are. but not Pmlled to. N,N- 
.dlmethylamlno. N.NKliethylamlno. N.N^nethylethylamlno. plperidlno. and the like. 

The tenii "dlarylamino- refers to a group having the structure -N(aryl)2 or - 
N(substitutedaryl)2V»fheresubstitutedaryllsasprevlouslydefined. Examplesof 
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diarylamino are. but not limHed to. N,N- diphenylamino, N.N-dlnapthylamino, N.N. 
di(toluenyi)amino. and the like. 

Tlie term "diheteroarylamino" refers to a group having the structure - 
N(heteroaryl)2 or -N(sur)stituted heterDaryl)2. where heteroaryl and substituted 
heleroaiyl is as prevfously defined. Examples of diheteroarylamino are, but not Hmited 
to, N,N- difuranyiamino. N.hWlthia2olidlnylamlno. N,N-dKlmlda2ole)amirk>, and the like. 

The term "hydroxy protecting group," as used herein, refers to a labile chemteal 
moiety which is known In the art to protect a hydroxyl group against undeslred reactions 
during synthetic procedures. After saM syntheBc procedure(s) the hydroxy protecting 
group as described herein may be selectively removed. Hydroxy protecting groups as 
known in the are described generally in T.H. Greene and P.6. M. Wuts. Protective 
Groups in Oroanic Synthesis 3rd edition, John Wiley & Sons. New York (1999). 
Examples of liydroxyl protecBng groups include benzytoxycarbonyi, 4- 
nitrobenzyioxycarbonyl. 4-bromobenzyloxycarbonyl, 4-methoxybenzytoxycarbonyl, 
methoxycarbonyl. tert-butoxycarbonyl. isopropoxycarbonyl. diphenylmethoxycarbonyl, 
2A2-trichk)roethoxycarbonyl, 2-(trimethylsilyl)ethoxycarbonyl. 2-furfuryl6xycart)onyl, 
allytoxycarbonyl, acetyl, formyl, chtoroacetyl, trifluoroacetyl, methoxyacetyl. 
phenoxyacetyl, benzoyl, methyl, t-butyl, 2,2,2-trichloroethyl, 2-trimethylsllyl ethyl, 1,1- 
dlmethyl-2-propenyl, 3-methy»- 3 4)utenyl, allyl, benzyl, para- 
methoxybenzyWiphenylmethyl, triphenylmethyi (trityi), tetrahydrofuryl, methoxymethyl, 
methyllhiomethyl, benzytoxymethyl, 2,2,2-triehtoroethoxymethyl, . 2- 
(trimethylsilyl)ethoxymethyl, methanesulfonyl. para-toluenesulfonyl. trimethylsilyl, 
triethylsllyl. triisopropylsilyl, and the like. Preferred hydroxyl protecting groups for the 
present Invention are acetyl (Ac or -C(0)CHi), benzoyl (Bn or -C(0)C6H5), and 
trimethylsilyl (TMS or-SKa^)3). 

The tenfn "protected hydroxy." as used herein, refers to a hydroxy group 
protected with a hydroxy protecting group, as defined above, including benzoyl, acetyl, 
trimetiiyisilyl, triethylsilyi. methoxymetttyi groups, for example. 

The term "nftrogen (or amino) protecting group." as used herein, refers to a labile 
chemical moiety which is knovw) in the art to protect a nitrogen group against undesired 
reactions during synttietic procedures. After said synUietic procedure(s) the nitrogen 
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protecting group as described herein may be selectively removed. Nitrogen protecting 
gmups as known In the are described generally in T.H. Greene and P.G. M. Wuts. 
Prnt^ivp fimnns in Om.nic Synthesis. 3rd edition. John WBey & Sons. New York 
(1999). Examples of nitrogen protecBng groups Include, but are not limited to, t- 
butoxycarbonyl. 9-fluorenylmethoxycarbonyl. benzyloxycarbonyl. and the like. 

The temi "protected amino," as used herein, refers to an amino group protected 
with an amino protecting group as defined above. 

The temi -^udeophilic heterocyclic compoundr refers to a heterocycHc gro^^ 

nudeophiBc iom (e.g.. metal salt fomr. protonated torn.) such that * is capable of 
reacHng with another molecule resulting In a covalent bond between the two molecules 
(e.g.. a nudeophlle In a nucleophllfc dlsplacemenl reaction). Examples of such 
nuclUhnic helerocyclfc compounds are known In the art and deHneated herein. 

The tern "leaving group: refers to a moiety that can.be detached from a molecule 
during a reaction, especially nucleophllfc displacement readfons. Examples of leavmg 
groups Indude, fbr example. halkJes. mesyl groups, tosyl groups. alkoxkJes, hydroxides, 
and protonated foms thereof. Examples of sudi leaving groups are known in the art 

and deHneated herein. 

The tern. "acyT indudes resWues derived from adds. Induding but not limited to 
carboxylfc adds, carbamic adds, carbonic adds, sulfonfc adds, and phosphorous adds, 
) Examples Indude aliphatic carbonyls..aromatfc cartx,nyls. allphatfc sulfonyls. aromabc 
sulflnyls. allphatfc suHlnyls. aromatte phosphates and allphatfc phosphates. 

The temi 'aprotfc solvent.- as used herein, refers to a solvent that is relatively 
inert to proton adivHy. i.e.. not ading as a proton^onor. Examples Indude. but are not 
Bmited to. hydrocarbons, sudi as hexane and toluene, for example, hatogenated 
5 hydrocarbons, sud, as. for example, methylene d^loride. ethylene diloride. d^torofomr. 
and the like, heterocydfc compounds, sudi as. for example, tetrahydrofuran and ^*- 
methylpynolWlnone. and ethers sudi as diethyl ether, bis-methoxymethyl ether. Sudi 
compounds are well known to those skilled In the art. and it will be obvtous to those 
skilled m the artthat mdlvWual sohrenls or mixtures thereof may be preferred for spedllc 
) compounds and r^adton condittons. depending upon such fadors as the solubBlty of 
reagents. readMly of reagents and preferred temperature ranges, for example. Further 
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. discussions of aprofic solvents may be found In organic chemistry textbooks or in 
specialized monographs, for example: Organic Solvents Physical Properties and 
Methods of Purificatton, 4th ed.. edited by John A. Riddick et al. Vol. II, in the 
Technkiues o f Chemistn/ Series. John Wiley & Sons, NY, 1986. 

The term "protogenic organic solvent," as used herein, refers to a solvent that 
tends to provide protons, such as an alcohol, for example, methanol, ethanol, propanol, 
isopropanol, butanol, t-butanol, and the like. Such solvents are well known to those 
skilled in the art, and it will be obvious to those skilled in the art that indivkluai solvents 
or mixtures thereof may be prefen^ed for specific compounds and reacOon conditbns, 

> depending upon such factors as the solubility of reagents, reactivity of reagents and 
preferred temperature ranges, for example. Further discussbns of protogenic solvents 
may be found in organic chemistry textbooks or in specialized monographs, for 
example: Oraanfc Solv ents Phvsical Properties and Meftods of Purification. 4th ed., 
edited by Johri A. Riddick ef a/„ Vol. II, in the Technioues of Chemistn^ Series. John 

; Wiley & Sons, NY, 1986. 

CombinatkNis of substituents and variables envistoned by this inventton are only 
those that result in the fonmation of stable compounds. The tenn "steble"; as used 
herein, refers to compounds whteh possess stability sufficient to alk>w manufacture and 
which maintains the integrity of the compound for a sufficient period of tirne to be useful 

) for the purposes detailed herein (e.g., therapeutk: or prophylactk: administrattoh to a 
subject). 

The synthesized compounds can be separated from a reactton mbcture and 
furttier purified by a method such as column chromatography, high pressure fiqukt 
chromatography, or riscrystallizatton. As can be appreciated by the skilled artisan, 

> further methods of synthesizing the compounds of the formulae herein will be evident to 
those of ordinary skHI in the art Additionally, the various synthetic steps may be 
performed in an alternate sequence or order to give the desired compounds. Synthetic 
chemistry transformations and protecting group methodofogies (protectton and 
deprotectton) useful in synthesteing the compounds described herein are knovm in the 

) art and include, for example, those such as described in R. Larock. Comorehensive 
Organic Tran sfonnatfons , VCH Pubfishers (1989); T.W. Greene and P.&M. Wuts, 
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Protective Groups in Organic Synthesis. 2d. Ed., John Wiley and Sons (1991); L Reser 
and M. Reser. Reset and Reset's Reaaertf s for Qmanfc Synthesis. John Wiley and 
Sons (1994): and L Paquetle. ed.. FncawJooedia of Reagents for Organic Synthesis. 
John Waey and Sons (1995), and subsequent editions tttereof. 

The term "subjecf as used herein nrfers to an animal. Preferably the animal Is a 
mammal. More preferably the mammal is a human. A subject also refers to, for 
example, dogs, cate, horses, cows, pigs, guinea pigs, fish, birds and the like. 

The compounds of this Invention may be modified by appending appropriate 
funcfionaliOes to enhance selective Uolo^l properties. Such imdificafions are known 
bi ttie art and may include ttwse which Increase bfotogical penetratkm into a given 
btolo^cal system (e.g., blood, lymphatte system, (antral nenrous system). Increase oral 
availabTity, increase solubifity to altow adrrMnlstratfon by Injedion, alter metabolism and 
alter rate of excretion. 

The tenn'subjecT as used herein refers to a mammal. Preferably the mammal 
is a human. A subject also refers to, for example, dogs, cate, horses, cows, pigs, 
guinea pigs and the lOce. 

As used herein, the term "pharmaceuHcaBy accei^e salT refers to those salte 
which are, vwtWn the scope of sound medical judgment, su'rtable for use in contact vwth 
the tissues of himians and lower animals wRhout undue to)dcity, irritation, allergic 
► response and the like, and are commenswate wfth a reasonable benefit/risk ratio. 
Phannaceuticsdly acceptable salte are wel known In tiie art For example. S. M. 
Berge, et al. describe pharmaceutically acceptable salte In detail in J. Pharmaceutical 
Sciences. 1977, 66, 1-19, incorporated herein by reference. The sails can be prepared 
'm situ during tiie final Isolation and purification of ttie compounds of tiie invention, or 
i separately by reacting the free base function witii a suitable organfc add. Examples off 
phannaceutically acceptable, nontoxte add addition saHs indude, but are not limited to, 
salte of an amino group formed vritti inorganic acids such as hydrochtoric add, 
hydrobromte add, phosphoric add, sulfuric add and perchtoric add or wntti organic 
adds such as acetic add, oxalic add, maleic add, tartaric add, dtric acid, sucdnic acW 
) or mdonic add or by using ottier metiiods used in tiie art sudi as Ion exchange. CMher 
pharmaceutically acceptable saKs include, tnjt are not rimited to. adipate, alginate. 
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ascorbate, aspartate, benzenesulfonate, benroate, bisuffiate» borate, butyrate, 
camphorate, camphorsuifonate, citrate, cycloper^tanepropbnate, diglucohate, 
dcxJecylsulfate. ethanesuHbnate, formate, fumarate, glucoheptonate, glycerophosphate, 
gluconate, hemisulfate, heptarK)ate, hexartoate, hydroiodide, 2-hydroxy- 
ethanesulfonate, lactobionate, bctate, laurate, lauryl sulfate, inalate, maleate, malonate^ 
methartesulfonate, 2-naphthalenesulfonate, rdootinate, nitrate, oleate, oxalate^ 
paimitate, pamoate, pectinate, persuifate, 's-phenylpropionate, phosphate, picrate^ 
pivalate, propjonatfe, stearate, succinate, sulfate, tartrate, thiocyanate, p- 
toluenesulfonate, undecanoate, valerate salts, and the like. Representative alicali or 
' alkaline earth metal sails include sodium, lithium, potassium, catenim, magnesium, and 
the like. Further phannaceutically acceptable salts include, when appropriate, nontoxto 
ammonium, quatemary.ammonium, and amine cattons fonmed using counterions such . 
as halide, hydroxide, cartx>xylate, sulfate, phosphate, nitrsde, CrCe sulfonate and aryi 
sulfonate. 

> As used herein, the temi "phannaceutk:ally acceptable ester^ refers to esters 
whfch hydrolyze in vivo and include those that break down readily in the human body to 
leave the parent compound or a salt thereof. Suitable ester groups include, but are not 
limited to, those derived from phanmaceutteally acceptable aliphatic cartx>xylic acids, 
particularty alkanoic, alkenoic, cyctoalkanoto and alkanedfok: acMs, in which each alkyi 

> or alkenyl moiety advantageously has not more than 6 cartxm atoms. Examples of ' , 
particular esters include, but are not limfted to, fonmates, acetates, propfonates, 
butyates, aciylates and ethylsuccinates. 

The. term "phannaceutteally acceptable prodrugs,* as used herein, refers to those 
prodmgs of the compounds of the present inventton which are, within the scope of 

i sound medical judgment, suitable for use in contact with the tissues of humans and 
lower animals without undue toxicity, initatton, allergic response and the like, 
commensurate with a reasonable risk/reward ratfo, and effective tor their intended use, 
as well as the zwittertonic forms, where possible, of the compounds of the Inventton. 
The term "prodrug* refers to compounds that are rapidly transformed in vivo to yieki the 

) parent compound of the above fonmulae, for example, by hydrolysis In blood. A 

thorough discussion is provided in T. Higuchi and V. Stella, Prodmgs as ATove/ delivery 

101 



BNSDOCID: <W O a 004072g43A2 I > 



wo 2004/072243 , , _ PCT/US2004/003479 

Sysfems,VoL 14ofthe A.C.S. Symposium Series and in Edward B. Roche, ed., 
Bioraversible Carriers in Drug Design (American Phanmaceutical Assodation and 
Pergamon Press, 1 987), both of which are {ncorporated by reference herein. 

The tenm "effective amounf or IherapeuHcally effective amount " as used herdn, 
means an amount which is capable of inhlbiHng the HCV NS3 serine protease, therefore 
interfering with the producUon of the viral polyprotein essential for viral replicatioii. The 
HCV serine protease inhibition contemplated by the present method includes both 
therapeutic and prophylactic treatmeiit, as appropriate for the subject in need of sud) 
treatment Methods of treatment, dosage levels and requirements may be selected by 
those of ordinary skill in the art from available methods and techniques. For example, a 
compound of the present invention may be combined with a phanmaceutically 
acceptable excipient for administration to a virally-infected patient in a phanmaceutk:ally 
acceptable manner and In an amount effective to lessen the severity of the viral 
infection. AHematively, the compounds of the present invention may be used in 
vacdnes and methods for protecting Individuals against HCV viral infection over an 
extended period of time. The compounds may be employed in a manner consistent 
with the conventional ufilization of protease inhibitors In vacdnes. For example, a 
compound of the present invention may be combined with phannaceufically acceptable 
exdpients conventionally emptoyed in vacdnes and administered in prophylacOcally 
effective amounts to protect individuals over an extended period of time against HCV 
viral infection. As such, the protease inhibitors of the present invention can be 
administered as agents for treating or preventing HCV viral infection in a subjed. 

The compounds of this invention may be modified by appending appropriate 
functionaFities to enhance selective biological properties. Such modifications are known 
in the art and include tiiose which Increase biotogical penetration into a given btological 
system (e.g., blood, lymphatic system, central nervous system), increase oral 
availabinty, increase solubility to aHow administration by injection, alter metabolism and 
alter rate of excretk>n. 

The compounds described herein contain two or more asymmetric centers and 
thus give rise to enantiomefs, diastereomers. and other stereoisomeric fonms that may 
be defined, in tenns of absolute stereochemistry, as (R)- or {Sy , or as (Oy or (ly for 
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amino adds. The present invention is meant to include all such possible isomeis. as 
well as their racemfc and opOcally pure forms. Optical isomers may be prepared from 
their respective optically active precursors by the procedures described above, or by 
resolving the racemic mixtures. The resolution can be canied out in the presence of a 

resolving agent, by chromatography or by repeated cryslalBzation or by some 
combination of these techniques which are known to those skilled in the art. 'F^urther 
details regarding resolutbns can be found In Jacciues,.et al., Enantfomers Racemates. 
and Resolutions (John WHey & Sons. 1981). When the compounds described herein 
contain olefinfc double bonds or other centers of geometric asymmetry, and unless 
spedHed othenwise, it is intended that the compounds indude both E and Z geometric 
isomers, likewise, ail tautomeric forms are also intended to be Induded. The 
configuratfon of any carbon-carbon double bond appearing herein is selected for 
convenience only and is not intended to designate a partteular configuratfon unless the 
text so.states: thus a carbon-carbon double bond depicted art)itrarily herein as trans 

may be cis, trans, or a mixture of the two in any proportfon. 
Pharmaceutical Compositions 

The phannaceutical compositions of the present vwentfon comprise a 
therapeuUcally efTective amount of a compound of the present Inventfoh fbmiulated 
together with one or more phamiacetitically acceptable carriers. As used herein, the 
term "phannaceuHcally acceptable carrier" means a non-toxic, inert soHd^ semi-soRd or 
HquW filler, diluent, encapsulating material or fonnulatfon auxiliary of any type. Some 
Examples of materials whfch can serve as phannaceuUcally acceptable carriers are 
sugars such as ladose. glucose and sucrose; starches such as com starch and potato 
starch: cellutose and its derivatives such as sodium cart)oxymethyl celhitose. ethyl 
cellulose and cellutose acetate; powdered tragacanth; mall; gelatin: tate; exdpients such 
as cocoa butter and suppository waxes; oils such as peanut oH. cottonseed oil; safffower 
oil; sesame oil; oBve oil ; com oil and soybean ofl; glycols; such apropylene glycol; 
esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium 
hydroxide and aluminum hydroxide; alginic add; pyrogen-free waten Isotonfc saBne; 
Ringer's soluOon; ethyl alcohol, and phosphate buffer solutions, as wefl as othernon- 
toxic compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as 
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well as coloring agents, releasing agents, coating agents, sweetening, flavoring and 
perfuming agents, preservatives and antioxidants can also be present In the 
composHion, according to the judgment of the formulator. The phaimaceufical 
compositions of this invention can be administered to humans and other animals orally, 
rectally. parenterally, intracistemally, intravaglnally. Intrapertloneally, topically (as by 
powders, ointments, or drops), buccally, or as an oral or nasal spray. 

Uquid dosage forms for oral adminfetratlon include pharmaceutically acceptable 
emulsions, microemulsions, solutions, suspensions, syrups and elfadrs. In addition to the 
active compounds, ttie liquid dosage forms may contain inert diluents, commonly used 
1 In the art such as, for example, virater or ottier solvents, solubiBzIng agents and 30 
emulstfiers such as ettiyl alcohol, isopropyl alcohol, ethyl carbonate, ettiyl acetate, 
benzyl alcohol, benzyl berizoate. propylene glycol, 1,3-bulylene glycol, 
dimethylformamlde, oils (in particular, cottonseed, groundnut com, genn, oBve. castor, 
and sesame ofls). glycerol, tetrahydrofurfiiiyl alcohol, polyethylene glycols and fatty add 
i esters of sorbltan, and mixtures thereof. Besides inert dfluents, the oral compositions 
can also include adjuvants such as wetting agents, emulsifying and suspending agents, 
sweetening, flavoring, and perfumnng agents. 

Injectable preparations, for example, sterile Injectable aqueous or oleaginous 
suspensions may be formulated according to ttie known art using suitable dispersing or 
» wetting agents and suspending agents. The sterile injectable preparation may also be a 
sterile injectable solution, suspension or emulsion In a nonto)dc parenterally acceptable 
dBuert or solvent, for example, as a solution in 1,3-butanedlol. Among the acceptable 
vehicles and solvents that may be employed are w^ter. Ringer's solution, U.S.P. and 
Isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally 
> employed a$ a solvent or suspending medium. For tills purpose any Wand fixed 08 can 
be employed Including synflietic mono- or diglycerides. In addition, faHy adds such as 
oleic acid are used in tiie preparation of irijectables. 

The Injectable fbnmulaBons can be sterilized, for example, by filtratton tiirough a 
baderial-retamlng filter, or by Incorporating sterilizing agents in ttie form of sterile sofid 
) compositions vifhich can be dissolved or dispersed in sterile water or ottier sterile 
injectable medium prior to use. 
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In Older to prolong the effect of a drug, it is often desirable to slow tte absorption 
of the drog from subcutaneous or intranmiscular injection. This may be accomplished by 
the use of a liquid susperKsion of crystalline or amorphous material with poor water 
solubility. The rate of absorption of the dmg then depends upon its rate of dissolution 
which, in tunn, may depend upon crystal size and crystalline fonm. Alternatively, delayed 
absorptton of a parenterally administered drug fonfn is accomplished by dis^iving or 
suspending the drug in an oil vehicle. Injectable depot fonns are made by fbnnmg 
microencapsule mattices of the drog in biodegradable polymers such as polylactide- 
polyglycolide. Oepending upon the ratio of drug to polymer and the nature of the 
particular po^rmer emptoyed, the rate of drog release can be controlled. Examples of 
other biodegradable polymers include poly{orthoester8) and poly(anhydrWes). Depot 

injectaUe fonnulations are also prepared by entrapi^ng the dnig in liposomes or 
microemulslons which are compatil>le with body tissues. - 

Compositions for rectal or vaginal administration are preferably suppositories 
vwhich can be prepared by mixing the compounds of this invention with suitable non- 
irritat'ng excipients or earners such as cocoa butler, polyethyiene glycol or a suppository 
wax which are solid at ambient temperature but liquid at body tiemperature and 
therefore melt in the rectum or vafpnal cavify and release the active compound. 

SoBd compositions of a similar type may also be employed as fillers In soft and 

hard-filled gelatin capsules using such excipi«fits as lactose or milk sugar as vvell as 
Mgh molecular weight polyethylene glycols and the ike. 

The active compounds can also be in micro-encapsulated form vwrlh one or more 

excipients as noted above. Tfie sofid dosage fonns of teblets, dragees. capsules, pills, 

and granules can be prepared with coatings and shells such as enteric coatings. 

release controlling coatings and ottier coatings well known in the pharmaceutical 

fonnulating art In such solM cfcjsage fonms ttie active compound may be admixed wHh 

at least one inert diluent such as sucrose, lactose or starch. Such dosage forms may 

also comprise, as is normal pradtee, additional substances ottier ttnn Inert diluents. 

e.g.. tableting lubricants and otiier tableting aMs such a magne^m stearate and 

microcrystalllne cellulose. In ttie case of capsules, tablets and pHls. ttie dosage forms 

may also comprise buflierftig agents. Th^ may optionally contafai opacifying agente and 
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can also be of a composiOon that they release the active lngredlent(s) only, or 
preferentially. In a certain part of the intestinal tract, optionally. In a delayed manner. 
Examples of embedding compositions wWch can be used Include polymeric substances 
and waxes. 

Dosage fbnms for topical or transdemial administration of a compound of tWs 
Invention Include oinbnents, pastes, creams, lotions, gels, powders, soluHoife, sprays. 
Inhalants or patches. The active component Is admixed under sterile oMiditions with a 
phannaceutlcally acceptable canler and any needed preservatives or buffers as may be 
required. Ophthalmic formulation, ear drops, eye ointments, powders and solutions are 
also contemplated as being vwfthin the scope of this Invention. The ointments, pastes, 
creams and gels may contain, in addition to an acfive compound of this Invention, 
exdplenls such as animal and vegetable fats, oils, v>«xes, paraffins, starch, tragacanih. 
ceflulose derivatives, polyetiiylene glycols, sBlcones, bentopites, sIBcIc add, talc and 
zinc oxide, or mixtures tiiereof. 

Powders and sprays can contain. In addition to tiie compounds of tills Invention, 
exdplents such as lactose, talc, silicic add. aluminum hydroxide, caldum silicates and 
polyam'de powder, ortnixtures of these substances. Sprays can additionally contain 

customary propeilar^ such as chlorofluorohydrocarbons. 

Transdemial patches have ttie added advantage of providing controlled delivery 

of a compound to the body. Such dosage fonns can be made by dissolving or 

dispensing flie compound In the proper medium'. Absorption enhancers can also be 

used to increase tt» flux of ttie compound across the skin. The rate can be controlled 

by efther providing a rale controHIng memteane or by dispersing the compound in a 

polymer matrix or gel. 

Antiviral Activitv 

According to the mettwds of treatment of ttie present Invention, viral infections 
are treated or prevented in a subject, such as a human or tower mammal, by 
administering to tiie subject an effective amount of a compound of ttie invention. In such 
anu)unts and for such time as Is necessary to achieve the desired result The tenn 
I "anti-hepatitis C virally effective amounf of a compound of tiie Invention, as used 
herein, means a suffldent amount of the compound so as to decrease the viral load In a 
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subject, thus decreasing said subject's chronic HCV symptoms. As well understood in 
the medicai arte an anti-liepatitis C virally effective amount of a compound of this 
invention wHI be at a reasonable benefit/risic ratto applicable to any medical treatment 
Upon improvement of a subject's condition, a maintenance dose of a compound, 

> composiOon or combination of this irivention may be administered, if necessary. 

Subsequently, the dosage or frequency of administration, or both, may be reduced, as a 
function of the symptoms, to a level at wWch the improved condiUon is retained when 
the symptoms have been alleviated to the desired level, treatment should cease. The 
subject may, however, require intermittent treatment on a lorig-tenn basis upon any 

) recunence of disease symptoms. 

It will be understood, however, that the total daily usage of the compounds and 
compositions of the present inventiori win be decided by the attend'vig physician within 
the scope of sound jnedical Judgm«nit The specific anti-HCV virally effective dose level 
for any particular patient will depend upon a variety of factors including the disorder 

5 being treated and the severity of the disorder, the activity of the specific compound 
employed: the specific composition employed; the age. body weight, general health, sex 
and diet of the patient; the time of administration, route of administration, and rate of 
excretion of the spedlic compound employed; the duration of the treatment; drugs used 
In combination or coincidental with the specific compound emptoyed; and like factors 

) weV known in the medical arts. 

The total daily dose of the compounds of this inventton administered to a subject 
in single or in divkJed doses can be In amounts, for ^mple. from 0.01 to 50 mg/kg 
body we'^ht or more usually from 0.1 to 25 mg/kg body weight Single dose 
compositfons may contain such amounts or subrrMJitfples thereof to make up the daily 

5 dose. In general, treatment regimens according to the present inventton comprise 
administratbn to a pattent in need of such treatment from about 10 mg to about 1000 
mg of the compound(s) of this invenOon per day in single or multiple doses. 
Abbreviatfans . 

Abbreviattons which have been used in the descriptfons of the schemes and the 
) e}Qmples that follow are: 
ACN foracetonitrile; 
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BME for 2-mercaptoethanol: 

BOP for benzotriazoM-yloxy-4iis(dlmethylamirK))pho^ 

hexafluorophosphate; 

COD for cydoodadlene; 

DABCYL for 6K^M•^»rt)oxy^dimelhylam^no)azobeIlzeneV aminohe)cyl-1-a(2- 
cyanoethylHN.N-dilsopropylH)hosphoramidlte; 
D>^T for dfettiylairtnosulfur trifluorkle; 
DCM for dicNoromethane; 
DIAD for diisopropyl azodlcarboxylate; 
DIBAL-H for dHsobulylalumlnum hydride;- 
DIEA for (Kisopropyl ethylan^; 
DMAP for N,rWlmelhylamlnopyrkfflne; 
DME for ethylene glycol dimettiyl ether, 
DMEM for Dulbecco's Modified Eagles Media; 

DMF for N,N-dimemyl formamWe; 
DMSO for dimettiylsulfo}dde: 



DUPHOSfor : 

EDAI^ for M2-Amlno-ethylamlno)4iaphthalene-1-sulfonfc pcW; 

EOa or EDC for H3Kllethylairtnopiopyl)^thylcartx)drimide hydiochtorlde; 

I EtOAc for elhyl acetate; 

HATU for O (7-Azabereotria2oIe-1-yl>N.N.N'.N' - tetramelhyluronkim 

hexafluorophosphate; 

HMBA Is 4-HydroxymethylbereK)lc add AM resin; 
Hoveyda's Cat for Dlchloro(o-lsopropoxyphenylmethylene) 

•» (iricycloh«<ylphosphlne)nrthenium(ll); 

KHMDS Is potassium bls(trimethylsllyl) amide; 

Msformesyl; 
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NMM for N-4-methylmorpholine 

Ph for phenyl; 

PuPHOS 

PyBrOP for Bromo-tri-pyrolidino-phosphonlum hexafluorophosphate; 
RCM for rf ng-closing metathesis; 

RT for room temperature; * . 

RT-PCR for reverse transcription-polymerase chah reaction; 

tBOC or Boc for tert-butyloxy cart>onyl. 

TEA for triethyl amine; 

TFA for trifluoroacetk: acid; 

THF for tetrahydrofuran; 

TLC for thin layer chromatography; 

TPP or PPb3 for triphenylphosphine; and 

Xantphos for 4,5-BisKliphenyiphosphanyl-9,9Klimethyl-9H-^ 

Certain chemical structures herein havirig -NH or -OH groups appear without 
those hydrogen atoms attached to oxygen or nitrogen atoms depicted. Thus, where a 
nitrogen or oxygen atom in such structure appears to lade proper valency, the presence 
of those hydrogen atoms are implied. 

I 

SYNTHETIC METHODS 

The compounds and processes of the present invention will be better understood 
in connection with the following synthetic schemes which illustrate the methods by 
which the compounds of the invention may be prepared. 

! I. Replacement Method 

Compounds of the present invention can be made via a replacement procedure 
described generally in the following scheme: 
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CHHorMs) 




W 



Hydroly^ 



€t CS2CO3 
DMF 
95% 




liOH 
Dioxaae 



The hydroxyl proline or mesylated proline precursor may be (ssed. This 
replacement method protocol Is suitable for converting any hydroxy (or corresponding 
mesylate) proline compound or derivative starling compound to a heterocydc 
substituted proline derivative. The subsequent synthetic methods set forth the varfous 
procedures and intemiediate steps that may be used to prepare the compounds 
disclosed h^'m. 

A. Synthesis Of Hydroxyl Proline Cyclic Peptide Precursors 
A cyclic peptide precursor way be used to synth'esize the compounds of the 
invention. In some embodiments, a mesylated version of the cyclic precursor may be 
used. 

In some embodiments, commercially available Boo-hydroxyproline A 

OH 

^ A Is treated With Ha In dioxane to yield Starting material lb. 
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Synthesis of Cvdic peptide precursor 
Scheme 1 



la 




DIEA»4eq 




Hoveyda's Cat. 
PCM 

rcflDX,4-12b 




]>lEA,4eq 
PMF 





The cyclic peptide precursor Ig was synthesized from Boc-L-2-amino-8-nonenoic 
acid la and c/s-4.-hydroxyproline methyl ester lb via steps A-D set forth generally In 
Scheme 1. For further details of the synthetic methods employed to produce the cyclic 
peptide precursor Ig, see U.S. Patent No. 6,608,027, which is herein incorporated by 
reference In its entirety. 

Synthesis of mesylate of macrpcvclic peptide precursor 
Scheme 2 




DlEA^Ms-a 
DCM 




Ig 1I» 

The cyclic precursor mesylate was synthesized by forming the mesylate upon the 
hydroxyl of the hydroxyl proline residue of the cyclic peptide precursor yia the synthetic 
route generally described above In Scheme 2. 
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Schemes 





tetrazole 

Et NazCOj 
DMF 
95% 



na m 
The compounds of the present invention are made via the replacement of the 
mesylate of the macrocyclic peptide mesylate lla with a 5-substituted-2/ftelraa>le. 
; Exemplaiy syntheses of such tetrazoloes as described In Scheme 5, l>eIow, via the 
synthetic route described generally in Scheme 3. 



Scheme 4 




Ua n^a 

The compounds of the present invention are made via the replacement of the 
mesylate of the macrocyclic peptide mesylate lla witti a 4,5-substituted-1H-triamle via 
the synthetic route described generally In Scheme 4. Exemplary syntheses of such 
triazoles are described in scheme 6, below. 

B. Synthesis of substitutes for W 
W may be any of ttie subsOlutente described previously herein. Syntiiesis of 
these various substituente Is wittiin Vhe skill of those of ordinary sWII In the art Some 
exemplary syntheses are presented herein by way of example and not of limitation. 
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Other substrtuents are etther commercialiy avaHable or readily syrithesized by those of 
ordinary sicill in the art. 

Synthesis of tetrazoles 

Structurally diverse tetrazoles Va-Vq were synthesized from comiiiercially 
available nitrile cx^mpounds as described in Scheme 5 below: . 

Scheme 5 

P I.NaN3,5eq n-n y=<^ 

Ise-Q-OH ^'"^^^'"^'^^ "^'n^^A^-^" 
^"'^ Xylene " 

s^d- ^^b- si<^ ^ 

Va • Vb Vc Vd Ve Vf 




Vb 


Vc 






Vh 


Vi 








H 




Vm 


Vn 





VI Vm Vn Va - Vp Vq 

One skilled in the art will recognize that several 5-substituted tetrazole 
compounds may be produced in this manner with any nitrile-containing compound 
suitable for the reaction conditions set forth above. 

Synthesis of triqzoles 
Schemes 



TMS-N, 




Xylene 
24.72h 

Triazoles of the present invention are prepared by reacting alkyne compound 
Via, which is commercially available or made from procedures elucidated infra^ and 
trimethylsilyl a^de via the synthetic route descril>ed generally in Scheme 6. 
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Commercially available aikynes suitable for triazole formation include, but are not 
limited to: 




Synthesis of aikynes 

Aikynes useful in the synthesis of triazoles may be made by any appropriate 
method. Beloware some exemplary syntheses. 
Sonoaashira reaction 
Scheme 7 

Pd(II)»5%eq 
CdI 
TEA, 
McCJt 

X H + Y-hande 




reflax,12h 
. hdllcles|,Br 

Aikynes used in the present inventfen can be made by the Sonogashira reacfon 
with primary alkyne compound Vila, an aryl halWe (Y-halide). and triethylamine m 
acetonilrile with PdCWPPhsfe and Cul via the synthetic route described generally In 
Scheme 7. 

CommerdaHy^vailable aryl halMes suitable for the Sonogashira reaction 
include, but are not limited to: 
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Commeraally-available primary alkynes suitable for the Sonogashira reaction 
include, but are not limited to: 



0= — K>- "-{y-^ °-o— 



Additional alkynes used in the present inventton can be made by reacting alkynyl 
acW Va. BOP, and. DIEA in DMF with amine Vlllb via the synthetfc route descnT)ed 
generally in Scheme 8. 

Post-Replacement Modificatfon 

The resultant macrocyclcic compound may be modified atter W is attached. 
Some exemplary modifications follow. 




Synthesis of alkvnvl amides 
Scheme 8 




1 .. Synthesis of Phenolic esters 

Scheme 9 




R ^ methyl, ethyl, allyl, 2^yclroxyethyl» isoprojv]^!, methfomethyl 
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The post-replacement modification of macrocyclic compound Ilia to obtain 
various phenolic esters was perfomied by the synttietic route described generally In 
Scheme 9. 

2. Hydrolysis of macrocycHc peptide ethyl ester- ' 




IVa 



The hydrolysis of macrocyclic peptide etiiyl esters of the present Invention Is 
perfonned by dissolving macrocyclic peptide ethyl ester IV In dioxane and adding 1M 
LIOH via tiie synthetic route described generally In Scheme 10. 

3. Using Suzuki coupDng to generate more bl-aryl 
compounds 

Scheme 11 




A r-B(OH h 

CS2CQ3 

KF.DME 
95% 




XTb 



Xh 



Compounds of the present invention may be further diversified by perfbnning a 
Suzuki coupling adding to bromo-substituted triazole macrocyclic ethyl ester (see infra 
Example 26 for preparation) DME an aromatic boric add. cesium carbonate and KF via 
the synttietic route described generally In Scheme 11. 

11. Stepwise Synthesis 
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Compounds of the invention may also be prepared though a ^stepwise synthesis 
rather than a replacement mechanism. Below is an exemplary synthesis where W is a 
tetrazole. 



A. Synthesis of proline derivatives. 



Scheme 12 




Ms^DlEA 



3bBiorc 




DMF»3-m«t«lfC 



Xllb 



Ar= 



-o 





xnt 



92-95% 



B. Synthesis of linear tripeptides. 



Scheme 13 




<I)1NU0H a>HATU»Utq 



xnc 



a)TFA WHAmWtq 



xnib 



XlJle S 



xnid 




. Ar Q 

1 2 3 4 5 6 

The Bnear tri-peptide containing tetrazole-sul>stituted prolnf^e derivatTves Xllc 
were prepared via the synthetic rt>ute described generally in Scheme 12. 



a Synthesis of cyclic peptide via Ring-closing-Metathesis 



(RCM). 
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Scheme 14 
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Formation of macrocycBo compound Xb was perfonned using linear tripeptlde 
Xllld via the Ring-Closing Metathesis reacBon described generally iri Scheme 14. 

.,D. Other derivatives 

1. Tetrazole-substltuted proline derivatives of the 
present invention were synthesized by the synthetic route 
described generally in Scheme 12. 
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Scheme 15 
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1. K2C03,CH3CN 
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2. IiOH» lHF.MeOH-H20 



XVe XVd 

Additional tetrazole-substituted proline derivatives of the present invention were 
synthesized by the synthetic route described generally in Scheme 15. 



Suzuki coupling 



Scheme 16 




Pli-B(OH)2, 10-20 mg 
KF,]Omg 

0ME;5ml 




IN UGH 



X1IIIh(2-4) 
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Further derivatives were prepared using the Suzuki Coupling reactton described 
generally in Scheme 16. 

III. SouD Phase Synthesis 
Some compounds of the invention are amenable to synthesis by solid phase 
synthesis. For example, the triazole-substituted proline derivatives (P2) can be 
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synthesized, and used in an on-resin assembly of a linear tripeptide chala The resbi- 
bound tripeptides. containing the triazole-substituted proline derivatives, undergo Ring- 
Closing-Metathesis (RCM) to furnish a cyclic tripeptide that Is cleaved from the resin by 
hydrolysis affording the final product 

The following synthetic schemes set forth manners In vwWch flie triazole- 
substituted proline derivatives are made and the soTid-phase synthesis of the 
compounds of the present Invention. 

A. Synthesis of proline derivatives 
Two m^hods were employed to synthesize the triazole-substituted proline 
> derivatives which are described generally by the foHowIng schemes: 

1. Cyclo-addiHon method 
Scheme 17' ' . ^. ■ 

XVlla xvnb xvnc 

The cycto-addrtion method to create triazolyl proline derivatives involves the 3+2 
> cydo-addifioh of azide proline derivative XVlIb and alkyne Vllb via the synthetic route 
described generally In Scheme 17. Exemplary syntheses of alkynes are descnDed in 
Scheme 7 above. 

2. Mesylate method 

Scheme 18 



XVlUa Vlk 



CsjCO, 
DMF 






xvinb xvinc 
* Addilfonal proline derivatives vwere synthesized via the replacement of mesylate 
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with a 4,5-substituted-1H-triazole via the synthetic route described generally in Sdieme 
18. 

B. On-resin assembly and on-resin RCM 



Scheme 19 




> XDCe 

On resin assembly 

The oivresin assembly of linear peptide XlXd followed by the on-resin ROM to 
obtain resin-bound cycHc peptide precursor XIXe was performed via steps A-D 
descnl>ed generally in Scheme 19* 

3 IV. Other reactions 

In some embodiments, the substituent W is well-suited to other types of 
reactions. For example, and not by limitation, when W Is a pyridazinone, the following 
reaction schemes are used. These methods may be used for other substituents, but 
are discussed here in the context of pyridazirK)nes. 
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Scheme 20 
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XXb 




0 




XX».2 **** < 

The simpfei method, showi In Scheme 20. is to condense commercially 
avaHable pyridazlnqnes (XXa-1 - XXa^) with key Intennedlate If by using Mitsunobu 
conditions foHowed by hydrolysis with LIOH. For further details on the Mitsunobu 
reaction see O. Mitsunobu, Synthesis 1981. 1-28; D. L. Hughes, Org. React 29. 1-162 
(1983); D. L. Hughes, Organic Preparations and Procedures Int 28, 127-164 (1996); 
and J. A. Dodge, S. A. Jones. Recent Res. Dev, Org. C/iem. 1 . 273-283 (1997). 



Sdieme21 
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The second mettiod of preparing pyridazlnone analogs of the present invention is 
to further chemically manipulate di-bromo intermediate XXIa (Scheme 21). The 
standard Mitsunobu coupling of the commercially available 4,5-dibromopyrida2lnone 
with h^roxyl If afforded the desired macrocycle XXIa. Coupling of XXlia with excess 3- 
thiophene boronic acid, cesium carbonate and potassium fluoride furnished di- 
thiophene XXIb. Hydrolysis of compound compounds XXIa and XXIb with LiOH gave 
the desired analogs XXId and XXIc respectively. Many different boronic acids may be 
used in a similar manner to yield a plethora of di-substituted pyridazinonyl macrocycles. 

I B. Bromide differentiation reaction 

Scheme 22 
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Differentiation between the bromides on macrocydlc XXIa is achieved via 
Michael addition. As shown in Scheme 22. commercially available pyrrofidlne Is 
coupled with di-bromide to give compound XXIIa In 87% yield. The bromide mol^ D 
to the carbonyl Is then under goes a Suzuki coupling reaction virith 3-ftlophene boronic 
acid to produce Intermediate XXIlb. which Is further treated with UOH Id afford analog 
XXIIc. For further details concerning the SuzuW coupHng reaction see A. Suzuki. Pure 
Appl. Chem. 63. 419^22 (1991) and A. 1^ I^artln. Y. Yang. Acta Chem. Scand. 47. 
221-230(1993). 



C. Sulfur conteinino nudeophiles 



Scheme 23 
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xxmt ^' xxiiw xxnfc 



While the secondary amine nucleophile pynroiidine gave exdusive additidn to the 
5-bromide position on macrocycle XXIa, sulfur-containing nucleophiles did not exhibit 
the same selectivity as shown in Scheme 23. With sulfur-containing nucleophiles, ^ 
addition on both bromines of XXIa is observed together with the mono-coupled product 
XXIIa with only one equivalent of mercaptopyrimidine. The separability of compounds 
XXIIIa, XXIIIB and starting material XXIa by flash column chromatography allowed for a 
further Suzuki coupling of the mono-alkyiated XXIIIa with 3-thiophene boronic acid 
followed by hydrolysis of XXIIId with LiOH to furnish analog XXIIIe. The di-alkylated 
I product XXIIIb is also hydrolyzed with LiOH to produce analog XXIIIc. 

D. Suzuki coupling with boronte acM 

Scheme 24 
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With only a nmtted number of boronic adds avanable for Suzuki coupling, other 
coupling methods such as StiTle coupling and N-arylation using BuchwaW's chemistiy 
were also explored (Scheme 24). Coupling of intennediate XXla with 2-stannylthiazole 
with Stille standard conditions followed by hydrolysis afforded analog XXIVa. As for N- 
arylallon. coupling of Imidazole to di-bromide 6 proceeded smoothly. Unfortunately, 
hydrolysis with LiOH resulted In replacement of the imidazole moiety pn position 5 with 
a methoxy pOOVb. For further details concerning Stille coupling reactions see J. K. 
StiHe. Angew. Chem. Int. Ed. 25. 508-524 (1986); M. Pereyre ef a/.. Tin in Organic 
Synthesis (Buttenworths. Boston, 1987) pp 185-207 passim., and T. N. Mitchell. 
Synthesis 1992, 803-815. For further details of the Buchwald reaction see J. F. 
Harlwlg, Angew. Chem. Int Ed. 37, 2046-2067 (1998). 



E. Other diversified pyridazinone analogs 



Scheme 25 
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Another method for diversifittDg pyridazinone analogs is outlined in Scheme 25. 
Michael addition with sodium azide as the nucleophile to di-bromo XXla yielded, as in 
the secondary amine case, only the mono-coupled compoundXXVa. Further Suzuki 
) coupling with 3-thiophene boronic acid produced azide XXVb. Compound XXVb is 
hydrolyzed to give analog XXVc, In addition, the azide moiety of compound XXVb is 
further converted to tetrazole under standard conditions with sodium cyanide, followed 
by hydrolysis to provide analog XXVd. 

F. . Synthiesis of 5,6 pyridazinoyi macrocycle 

) Scheme 26 




The synthesis of 5,6 pyridazinonyl macrocycle XXVIb is outlined in Scheme 26, 
Commercially available 5-bromo-6-pheriyl-2H'pyridazin-3-one is condensed with key 
intenmediate If via Mitsunobu conditions to give compound XXVIa. Product XXVIa is 
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further subjected to Suzuki coupling conditfons with S-thiophene boionic acid, foitowed 
by hydrolysis to give the desired analog XXVb. 
EXAMPLES 

The compounds and processes of the present invention vwll be better understood 
in connection v^rith the following examples, which are intended as an illustration only and 
not to limit MiB scope of the invention. Various changes and modricatens to the 
disclosed embodiments will be apparent to those stalled In the art Such changes and 
modifications including, wfthout limitation, those relating to the chemical stmctures. 
substituents, derivatives, formulations and/or methods of fhe invention may be made 
wittiout departing from the spirit of tiie invention^and ttie scope of the appended claims. 
Example 1. S y^^'^esis of t hR cvcKc peptide precursor 



+ 




A - 



HATll,iacq 

k^^-s^x^N**** A DIEA,4eq 

la 



DMF 




11NUOH 
p-dioxine 
TX,3h 




Bovtyda'sCat 
DCM 

reihix,4-Ub • 




1A. To a solution of Boo4.-2-amino^nenolc add la (1.36g, 5 moO and tiie 
commeidally available cfe4.4iydroxypiorine methyl ester lb (1.09g. 6 mmol) in 15 ml 
DMF, was added DIEA (4 ml, 4eq.) and HATU (4g. 2eq). The coupHng was earned out 
at 0 "C over a period of 1 hour. The reaction jnbdure was diluted witti 100 mL EtOAc. 
and followed by washing with 5% dtric add 2x 20 ml. water 2x20 mUM NaHCOs 4x20 
ml and brine 2x10 ml, respectively. The organic phase was dried over anhydrous 
Na2S04 and ttien was evaporated, affording the dipeptide 1c (1.91g. 95.8%) ttiat was 
identified by HPLC (Retention time = 8.9 min. 30-70%, 90%B). and MS (found 421.37. 
M+Na*). 
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IB. The dipeptide 1c (1.91g) was dissolved In 15 mL of dioxane and 15 mL of 1 
N LiOH aqueous solution and the hydrolysis reaction was carried out at RT for 4 hours. 
The reaction mixture was acidified by 5%.citric add and extracted with 100 mL EtOAc, 
and followed by washing with water 2x20 ml. 1M NaHCCb 2x20 ml and brine 2x20 ml, 

> respectively. The organic phase vyas dried over anhydrous Na2S04 and then removed 
iri vacuum, yielding the free carfooxyDc add compound Id (1.79g, 97%), which was 
used for next step synthesis without need for further purification. . 

IC. To a solution of the free acid obtained above (1 .77, 4.64 mmol) in 5 ml DMF, 
D-p-vinyl cyclopropane amino add ethyl ester 1e (0.95g, 5 mmol), DIEA (4 ml. 4eq.) 

) and HATU (4g, 2eq) were added. The coupling was carried out at 0 'C over a period of 
5 hours. The reaction mixture was diluted with 80 mL ElOAc, and followed by washing 
with 5% citric acid 2x 20 ml, water 2x20 ml. 1M NaHCOa 4x20 ml and brine 2x10 ml. 
respecHvely. Ttfe organic phase, vi^s dried over anhydrous Na2S04 and then 
e>^porated. The residue vras purified by silica gel flash chromatography using different 

> ratios of hexanes:EtOAc as elution phase (5:1->3:1-»1:1->1:2->1:5). The linear 
tripeptide If vras isolated as an oil after removal of the elution solvents (1.59g. 65.4%), 
Identified by HPLC (Retentfon time = 11.43 min) and MS (found 544.84, M+Na*). 

ID. Ring Closing Metathesis (RCM). A solution of the linear tripeptide If 
(1.51g, 2.89 mmol) in 200 nil dry DCM viras deoxygenated by bubbling N2. Hoveyda's 

) 1** generation catalyst (5 mol% eq.) was then added as solid. The reacfion was 
refluxed imder N2 atmosphere 12 hours. The solvent was evaporated and the residue 
vwas purified by silica gel flash chromatography using different ratios of hexanes:EtOAc 
as elution phase (9:1->5:1->3:1->1:1-*1:2-*l:5). The cyclic peptide precursor 1 was 
Isolated as a white powder after removal of the elution solvents (1 .24g. 87%). identified 

5 by HPLC (Retention time = 7.84 min, 30-70%, 90%B). and h4S (found 516.28, M+Na*). 
For furttier details of the synttielic mefliods employed to produce the cydic peptide 
precursor 1, see U.S. Patent No. 6,608,027, which is herein incorporated by reference 
initsenUn^. 

Example 2. Svnttiesis of tiie cvclic oeotide precursor mesviate 
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, 2 
2A. To a solution of the macrocydic pepBde precursor 1 (SOOmg.- l 01 mmol) 
and DIEA (0.4 ml, 2 mmol) In 2.0 ml DCM. mesylate chloride (0.1 ml) was added slowly 
at 0 "C where the reaction was kept for 3 hours. 30 mL .EtOAc was then added and 
followed l>y washing with 5% cftic add 2x10 ml, water 2x10 ml, 1M NaHCOj 2x10 ml 
and brine 2x10 ml, respectively. The organic phase was dried over anhydrous U&^Oa 
and evaporated, yielding the title compound mesylate that vras used for next step 
synthesis without need for forther purificafioa 

Examples. Tetrazote Svnthesis j 

Strudufally diverse tetrSzoles llla-lllq, for use In preparing tetrazolyl 
macrocycles of the invention vrere synthesized from commercially available nitrile 
compouTKls as described below: 

P I.NaN3,5eq N-N y=( 

2.Et,N.HC3,3eq^ 1^— ^_^-OH 

Xylene " 
140'C,12b 3a 




^ /J 



s^S" ^ ^ 

3a 3b 3c 3d 3e 3f 



3g 3k » 3J 







31 to 3n H 3o 

To a sealed tube containing 5 ml xylene, was added 3-CM-hydroxy^ 
benzoacetonitile (O.SIg. 5 mol), NaNs (0.65g, 10 mmol) and the triethylamlne 
hydrochloride (0.52g, 3 mmol). The mixture vwas stirred vigorously at 140 "C over a 
period of 20-30 hours. The reaction mixture was then cooled and poured to a mbdure of 
ElOAc (30 ml) and aqueous citric add solution (20 mL). After washing vinth water 2x10 
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ml and brine 2x10 ml, the orgamc phase vias dried over anhydrous Na2S04 and was 
evaporated to a yeliovnsh solid. Atter re-crystallizatlon with EtOAc-h^nes. the 
tetrazole compound 3a was obtained In good yield (0.4g, 86%%). high purity (>90%. by 
HPLC), and identified by NMR and MS (found 197.35 and 199.38, M+H*). 

Example 4. Comoound of Fonnula 11. wherein A = tBOC. G = OH. L = absent. 

N=:N 

W is N . Q = absent. Y = phenyl. I = 3. m = s = 1 . and = R* = H. 

PROUNE DERfVATiVE SYNTHESIS 




To a solution of N-Boocls-hydroxyprollne methyl ester 4a (10 g, 40.8 mmol) and 
) N,N-Dilsopropylethyl amine (DIEA, 12 mL, 60 mmol) in 110 mL of DCM, was added 
3.85 mL of me^te chloride (50 mmoO In a dropwise manner and the resulting reaction 
mbdure was sUned at 0 »C for 3 hours. TLC (hexanesrethyl acetate = 1:1, v/v) showed 
that Boo-cis-Hyp-OMe 4a was totally converted to Its mesylate 4b. After the reaction 
was deemed complete by TLC, the reaction mixture was diluted with 100ml EtOAc. 
5 washed with 5% dlrio acid 2x50 ml and brine 2x30 ml, and dried over anhydrous 
Na2S04. Removal of solvents gave 13 g (98% yield) N-Boo-cls-4-mesylate-proline 
rnethyl ester 4b. which was used In Step B without need for liirttier purification. 

To a sohitkm of the mesylate 4b (0.65 g. 2 mmd) in 5 mL DMF. was added 4 
!) mmol of 5-phenyl-1H4^razole and anhydrous sodium caribonate (0.53 g, 5 mmol). The 
resulting reaction mixture was sUned vigorously at 60»C for 6-12 hours. TLC 
(hexanes:ethyl acetate = 1:1, v/v) showed the mesylate 4b was completely converted to 
trans 4-tetrazole-substituted proline derivative 4c. After the reaction was deemed 
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complete by TLC, the reaction mixture was diluted with 30 ml EtOAc and washed with 1 
M NazCOs (3x10 ml), water (3x10 ml). 5% citric acid (3x10 ml) and brine (3x10 ml), 
respectively. The organic phase was dried overanhydrous Na2S04 and concentrated in 
vacuo, giving the 5-phenyl tetrazole substituted proline derivative 4c m excellent yield 
(94%) and high purity (>90%). 4c: 94% yield. IM+NaJ* = 396.39. 
Synthesis of Linear Tripeptides 



B 




0)1FA »g£Sl""' 




*' 

A. (1) The dipeptide 4e was prepared by dissolving 0.22 g (0.6 mmol) of N-Boo- 
trans^S-phenyl tetrazolyl)-proline methyl ester 4c In 6 mL of dioxane and 2 mL of 1 N 
LiOH aqueous solution. The resulting reaction mixture vi«s stirred at RT for 3^ hours 
to allow the for the hydrolysis of the methyl ester. The reaction mixture was addilled by 
5% citric acid, extracted with 40 mL EtOAc. and washed vwth water 2x20 ml, 1M 
NaHCOa 2x20 ml and brine 2x10 ml, respectively. The organic phase was dried over 
anhydrous NazSO* and concentrated in vacuo, yielding the fiee carboxyMc add 
compound (0.20g. 92%). which v»as used fornexl step synthesis withw* need for 
further purification. (2) To a cooled (0 «C) soluHon of the free add obtained above 
(0.20g, 0.55 mmol) in 2 ml DMF, was added D-p-vlnv' cydopropane amino add elhyl 
ester 4d (0.1g. 0.52 mmol). DIEA (0.4 ml. 4eq.) and HATU (0.4g. 2eq). The resulting 
reacHon mixture was stirred at 0 »C for 0.5-3 hours. The. reaction mixture was diluted 
with 40 mL EtOAc. and washed virtth 5% dtric add 2x 20 ml. water 2x20 ml. 1M 
NaHCOa 4x20 ml, and brine 2x10 ml, respedively. The organic phase was dried over 
anhydrous Na2S04 and concentrated in vacuo, affording the dipeptide 4e {0.24g, 94%). 
identified by HPLC (Retention time = 10.03 min) and MS (found 519.22. M+Na*). 

B. (1) Tripeptide 4g vras prepared by deproteding the amine of dipeptide 4e 
(0.24 g, 0.49 mmol) In 2 mL TFA at 0 »C for 10 min. After removal of TFA in vacuo, the 
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free amine product was subjected to next coupling reaction directly. (2) To a cooled (0 
''C) solution of the free amine compound obtained above in 2 ml DMF, was added Boc- 
2-amino-8-nonenoic acid 4f (0.136g, 0.50 mmol), DIEA (0.4 ml, 4eq.) and HATU (0.4g. 
2eq). The coupling was carried out at 0 ''C over a period of 0.5-3 hours. The reaction 

mixture was diluted with 40 mL EtOAc and washed with 5% citric acid 2x 20 ml, water 

*^ * '■ 

2x20 ml» 1M NaHCOa 4x20 ml and brine 2x10 ml, respectively. The organic phase was 
dried over anhydrous Na2S04 and concentrated in vacuo, affording tripeptide 4g (0:28g, 
.88% for two steps) that was identified by HPLC (Retention time = 14.03 min), and MS 
(found 672.30, M+Na*). 



Synthesis of Cycuc Peptide via Ring-clgsing-Metathesis (RCMX 




A. A solution of linear tripeptide 4g (71mg. 0.109 mmol) in 50-ml dry DCM was 
deoxygenated by bubbling Na. To the resulting degassed solution was added 
Hoveyda*s Cat. (5-10 mol% eq.) was as solid and the resulting reaction mixture was 

> refluxed under N2 over for 5-20 hours. The reaction mixture was then concentrated in 
vacuo and the residue was purified by silica gel flash chromatography using different 
ratios of hexanesiEtOAc as elution phase (9:1->5:1->3:1->1:1->1:2). The macrocyclic 
peptide 4i was isolated as a white powder by evaporation of the elution solvents (58mg, 
85.5%X identified by HPLC (Retention time = 11.80 min, 30-80%, 90%B), and MS 

) (found 644.66, M+Na*). 

IV. Hydrolysis OF the Ethyl Ester 

The title compound was prepared by dissolving compound 4i (20mg) in 2 mL of 
dioxane and 1 mL of 1 N LiOH aqueous solution. The resulting reaction mixture was 
stirred at RT for 4-8 hours. The reaction mixture was then acidified with 5% citric acid, 
5 extracted with 10 mL EtOAc, and washed with water 2x20 ml. The solvent was 
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evaporated and the residue was purified by HPLC on a YMC AQ12S11-0520WT 
column wfth a 30-80% (100% acetonitrile) gradient over a 20 min period. After 
lyophilization, title compound was obtained as a white amoiphous solid. 
[M+Na] + = 616.72. 

► Examples. Compound of Fomiula II. wherein A = tBOC. G = OH. L = absent 

w is , Q=: absent. Y = 2-bromoDhenvl.i = 3. m = s = 1> and R^=^R^ = H, 

5A. Proune Derivative Synthesis 

The proline derivative of the present example was prepared by the procedure 
set forth In Example 4 (I) with 5-(2-bromophenyI)-1H-tetrazole and N-Boc-cis- 
) hydroxyproline methyl ester 4a. 

[M+Nar = 396.39. 
5B. Synthesis of Linear Trieeptides 

The linear peptide of the present example was prepared via the procedure set 
forth in Example 4 (II) with the proline derivative prepared in step 5A, D-p-vinv' 

> cyclopropane amino acid ethyl ester, and Boc-2-amino-8-nonenoic acid. 

[M+Hl* = 728.41 

5C. Ring Closing Metathesis 

The macrocyclic peptide ethyl ester of the present example was prepared with 
the linear peptide of Step 5B via the procedure set forth in Example 4 (III). 
I [M*Nar = 722.37. 

5D. Hydrolysis OF THE Ethyl Ester 

The title compound was ultimately obtained via hydrolylsis described In Example 
4 (IV) from the ethyl ester of Step SC. 
[M+H1* = 672.49. 

; Examples Compound of Formula II. wherein A = tB OC. G = OH- L = absent 

Wis .Q = absentYg34)romoDhenvl.l = 3.m = s-1.andF ^ = R^=H. 

6A. Proune Derivative Synthesis 
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The proline derivative of the present example was prepared by the procedure 
set forth in Example 4 (I) with 5-(3-bromophenyl)-1H-tetrazole and N*Boc-cts^ 
hydroxyproline methyl ester 4a. . 

[M+Naf = 396.39. 
6B. Synthesis OF Linear Tripeptides 

The linear peptide of the present example was prepared via the procedure set 
forth in Example 4 (II) with the proline derivative prepared in step 6A, D-p-vinyl 
cyclopropane amino acid ethyl ester, and Boc-2-amino-8-nonenoic add. 

[M+Hr = 728.41. 

6C. Ring Closing Metathesis 

The macrocyclic peptide ethyl ester of the present example was prepared with 
the linear peptide of Step 6B via the procedure set forth In Example 4 (III). 
IM+Nar = 722.37. . ^. 
6D. Hydrolysis OF THE Ethyl Ester 

The title compound was ultimately obtained via hydrolyisis described in Example 
4 (IV) from the ethyl ester of Step 6C. 
IM+Hr = 672.49. 

Example 7, Compound of Formula IK wherein A = tBOC. G = OH. L « at)sent. 

Wis ^ > Q = absent. Y = 4-bromoDhenvl. 1 = 3. m = s = 1: and = R^= H. 

> 7A.PROUNE Derivative Synthesis 

The proline derivative of the present example was prepared by the procedure 
set forth In Example 4 (I) with 5-(44>romophenyl>1H-tetrazole and N-Boo-cfs- 
hydroxyproline methyl ester 4a. 
[M+Nar = 396.39. 
i 7B. Synthesis OF Linear Tripeptides 

The linear peptide of the present example was prepared via the procedure set 
forth in Example 4 (11) with the proline derivative prepared In step 7A, D-p-vinyl 
cyctopropane amino acid ethyl ester, and Boo-2-amino-8Hionenoic acid. 
dM+NaJ+HT^ 728.41. 
% 70. Ring Closing Metathesis 
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The macrocyclic peptide ethyl ester of the present example was prepared with 
the linear peptide of Step 7B via the procedure set forth in Example 4 (III). 
[M+Na]* = 722.37. 

7D. Hydrolysis of the Ethyl Ester 

The title compound was ultimately obtained via hydrolyisls described In Example 
4 (IV) from tiie etiiyl ester of Step 7C. 
[M+H]* = 672.49. 

Examples. Compound of Formula II. wherein A = tBOC. G = OH. L ° absent 

ft. <JL Y 

WisV^ " °" .Q = absent. Y = 5-Bromo-2-thienvl. i = 3. m = s = 1. and R^ = R^ = H. 

8A. Proune Derivative Synthesis 

The proline derivative of the present example was prepared by the procedure 
set forth in Example 4 (I) with J-(5-Bromo-2-thienyl)^H-telra2ote and N-Boo^ 
hydroxyproline methyl ester 4a. 
IM+Na)* = 480.23. 
8B. Synthesis of Linear Tripefitdes 

The linear peptide of the present example was prepared via tiie procedure set 
forth in Example 4 (II) with the proline derivative prepared In step 8A, l>p-vlnyl 
cyclopropane amino add ethyl ester, and Boo-2-amino-8Hf»nenolc acid. 

IM-Boc+Hr = 63459. 

8C. Ring Closing Metathesis 

The macrocyclic peptide ethyl ester of the present example was prepared with 
the linear peptide of Step SB via the procedure set forth In Example 4 (III). 
|M+Nar = 736.21. 
8D. Hydrolysis of the Ethyl Ester 

The titte compound was ultimately obtained via hydrolysis described In Example 
4 (iV) from the ethyl ester of St^ 80. 
|M+Hr = 678.22. 

Example 9. Compound of Formula II. whe rein A = tBOC. G = OH. L = absent. 
WisV^ " *^ .Q = absenLYg2-brDmo^vridvl -i = 3.m = s = l,andR^ = R* = H. 
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9A. PROUNE Derivative Synthesis 

The proline derivative of the present example was prepared by the procedure 
set forth in Example 4 (I) with 5-{2-bromo-4-pyridyl)-1H-tetra2ole and N-Boc-cis- 
hydroxyproline methyl ester 4a. 
IM+Nar = 453.23. 
9B. Synthesis of Linear Tripeptides 

The linear peptide of the present example was prepared via the procedure set 
forth iri Example 4 (II) with the proline derfvative prepared in step 9A, D-p-vinyl 
cyclopropane amino add ethyl ester, and Boo-2-amlno-8-nonenolc acid. 

[M-Boc+Hl* = 629.31. 

9C. Ring Closing Metathesis 

The macrocyclic peptide ethyl ester of the present example was prepared with 
the linear peptide of Step 9B yia the procedure set forlh In-Example 4 (III). 
IM+Na]* = 723.36. 
9D. Hydrolysis of the Ethyl Ester 

The title compound was ultimately obtained via hydrolysis described in Example 
4 (IV) from the ethyl ester of Step 9C. 
[M+Hl* = 673.26. 

Example 10. Comt)ound of Fonnula II, wherein A = tBOC. G = OH, L = absent, 



Wis ^ . Q = absent. Y =24)iDhenvl. ■ = 3. m =^ s 1. and = H. 

To a deoxygenated solution of ethyl ester compound from Step 5C ob»tained 
above (40 mg), phenylboronic acid (lOmg). KF (lOOmg), and CS2CO3 (80mg) in 5 ml 
DME was added Pd(PPh3)4 (5mg) in its solid fomn. The resulting reaction mbdure was 
heated in an oil baft to 90 and vigorously stirred for 6-12 hours. The solvent was 
evaporated and the residue was purified by silica gel flash chromatography using 
different ratios of hexanesrEtOAc as the elution phase (9:1-»5:1->3:1-»1:1->2:1). The 
macrocyclic W-aryl peptide ethyl ester was then isolated as a white powder by 
evaporation of the elution solvents (31 mg, 78%) that was directly subjected I0 
hydrolysis, as previously described in Example 4 (IV). and purified by HPLC. 

IM+Nar= 692.38. 
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Example 11. rv.n> pnnnd of Form ula II wherein A = tBOH , G ^ OH. L = absent. 



W te r"^'^'^'" n = .h^nt. Y =3- Kirh.nYl, . 3, m = = 1 and = R* = H. 

• The title compound was prepared with the ethyl ester compound from Step 6C 
and phenylboronic acid via the procedure set forth in Example 10. followed by 
hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 
|M+Nar= 692.38. 

r,,-,^pln jo r-"'^ ^ ""^"^ "• A = tBOC. G = OH. L absent. 

w V^"'"'^'' . r> = nh«Pnt. Y =/» -Hiphpnvi i = 3. m = s = 1 and = R*= H. 

The title compound was prepared with the ethyl esler compound from Step 7C 
phenylboronic add via the procedure set forth in Example 10. followed by hydrolysis of 
the ethyl ester according to the proi^ure of Example 4 (IV). 

IM+Na]*= 692.38. 

Example 13. r»m pn.,nH of Fomi f " A tBOT G = OH. L = absent. 

i w u S^^^^"^"^ . n = ^h^. Y = 3^ ^*hipnYnnhe»vl .i-3m^s = 1.andR^ = R:* = 

The title compound was prepared with the ethyl ester compound from Step 6C 
and 3-thlenylboronlc add via the procedure set forth m Example 10. followed by 
hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 
) [M+Nar= 698.32. 

Example 14. rnm pn..nrt of Fom^ "^ ". ^"Ai A = tROC G » OH . L = absent. 

yy Q = absent v = ■<U«v4rifhioro m ^h»^h«"v«tohenvl i = 3. m = s = 1, 

The title compound was prepared with the ethyl ester compound from Step 6C 
i and p^rifluoromethoxyphenylboronlc add via the procedure set forth in Example 10. 
followed by hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 
IM+Nar= 776.35. 
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Example 15. Compound of Formula H. wherein A = tBOC. G = OH. L = absent. 

. ' . Q = absent Y = 3-fD-cvanophenvlbhenvl .i = 3. m = s = 1.andFP = 

R*=H. 

The tWe compound was prepared with the ethyl ester compound from Step 6C 
and p-cyanophenylboronic add via the procedure set forth In Example 10, followed by 
hydrolysis of the ^yl ester according to the procedure of Example 4 (IV). 

(M+Nar* 692.38. 

Example 16. Compound of Fomnula II. wherein A = tBOC. G = OH. L = absent 
Hr=M 

Wis N . Q = absent Y = 4-f3-thienvltohenvi . i = 3. m = s = 1. and = = 

, ' H.: ■: 

The title compound was prepared with the ethyl ester compound from Step 7C 
and 3-thienylboronic acid via the procedure set forth in Example 10, followed by 
hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 

IM+Nar= 698.32. 

i Example 17. Compound of Fomnula II. wherein A = tBOC. G = OH. L = absent 

Wis > •. Q = attsent Y = 4-fD-trifluoromethoxvphenvltohenvl . i = 3. m = s = 1. 

andFe = R^=H. 

The tWe compound was prepared with the ethyl ester compound from Step 7C 
and p-trifluoromethoxyphenytboronic acid via the procedure set forth In Example 10, 
I followed by hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 
1 [M+Nar= 776.35. 

Example 18. Compound of Fonfnula II. wherein A = tBOC. G = OH. L = absent 

Wis ^ . Q = absent Y = 4-fi>-cvanophenvnphenvl . i = 3. m = s = 1. and = 

R*=H. 

> The title compound was prepared with the ethyl ester compound from Step 7C 

and p-cyanophenylboronic add via the procedure set forth in Example 10, followed by 
. hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 
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[M+Nar.= 692.38. 

Example 19. nnmnniind of Fo r mnia 11, wherein A = fflOC. G = OH. L = absent. 

W is V"^"'^"^'' , o = absent. Y = fi-rh^nvl.2.thienvt. i = 3 . m = s = 1. and =.R* = H. 

The title compound was prepared with the ethyl ester compound from Step 8C 
and phenylboronic acid via the procedure set forth in Example 10. followed by 
hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 

IM+Nar= 698.32. 

Example 20. nnmnound of F o "«"ia » wherein A = tBOC, G = OH, L = absent. 

W is V"'^'*^^ Q = absent. Y = /^ ph^nvl-S-pvridvl j = 3. m = s = 1, and = = H . 

The tiUe compound was prepared with the ethyl ester compound from Step 9C 
and phenylboronife' acid via the i^rocedure set forth in Example 10. followed by 
hydrolysis of the ethyl ester according to the procedure of Example 4 (IV). 

708.30. 

IM+Nar= 

Example 21. nnmrnnnd of Fo P «"ta " wherein A = tBOC. G = OEt. L = absent. 

W is V^"^'^^^. Q = absen t, y = 3-chloro-4 -hYrimxvDhenvl. j = 3 m « s ° 1. and 1^ » 

R*=H . 

Replacement Method 

The title compound was prepared via the replacentent of the mesylate 2 and 
> tetrazole 3a. The replacement method is performed by dissolving 0.041mmol of the 
macrocyclic peptide precuisor mesylate 2 and 0.123mmol of tetrazole 3a In SmI.of DMF 
and adding 0.246mmol of sodium caibonate (60mg). The lesuWng readfon mixture is 
stirred at 60»C for 4-10 hours and subsequently cooled and extracted with ethyl acetate. 
The organic extract was washed with water (2x30ml). and the organic sohitfon Is 
5 concentrated/nvacootobeusedlncrudefom»forhydrolyslsoftheethylester. 
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Bcample 22. Compound of Formula II. wherein A = tBOC. G = OH. L = ahsftnt , 



Wis % . Q = absent. Y = 3-chloio-4-hvdroxvDhenvl. i = 3. m = s = 1.andR^g 

R*=H. 

The title compound was prepared by dissolving the title compound of Example 4 

; (20mg) In 2 mL of dioxane and 1 mL of 1 N UGH aqueous solution. The resulting 

reaction mixture was stirred at RT for 4-8 hours. The reaction mbcture was acidified wHh 

5% dlric add, extracted with iO mL EtOAc, and washed with water 2x20 ml. The 

solvent was evaporated and the residue vtfas purified by HPLC on a YMC AQ12S11- 

0520WT column with a 30-80% (100% acetonitrile) gradient over a 20 min period. After 

» lyopMization,tiUe compound was obtained as a white amorphous solid. 
[M+Nar= 666.24. 

Example 23. Compound of Formula II. wherein A » tBOC. G = OH. L - absent. 

Wis ^ . Q = absent. Y = 3-bromo-4-hvdroxvDhenvl. i = 3. m = s = 1. and = 

R*=H. 

► The tiUe compound was prepared via Uie replacement method described in 

Example 21 with mesylate 2 and tetrazole 3b from Example 3, followed by hydrolysis of 
the ethyl ester by the procedure of Example 22. 
IM+Na]*= 712.18. 

Example 24. Compound of Fonmula II. wherein A = tBOC. G = OH. L = absent 

' Wis > . Q = absent. Y = 2-methvl-4-bromoDhenv|. i = 3. m = s = 1. and = 

R*=H. 

, The title compound was prepared via the replacement method described In 
Example 21 wtth mesylate 2 and tetrazole 3c flfom Example 3, followed by hydrolysis of 
the ethyl ester by the procedure of Example 22. 
» [M+Naf= 708.30. 
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Example 25. Compound of Formula II. wh erein A = tBOC. G = OH. L = absent. 

W is V**'"^^. Q = absent. Y = 3-methvU-bromoph enYl, i = 3. m = s = 1. and = 
R* = H. 

The title compound was prepared via the replacement method d^cribed In 
Example 21 with mesylate 2 and tetrazole 3d from Example 3. followed by hydrolysis of 
the eth^ ester by the procedure of Example 22. 

[M+Nar= 708.30. 

Example 26. Compound of Formula II. w herein A = tBOC. G = OH. L = absent. 

W is V ■ Q = absent. Y =n-pro pvl- i = 3. m = s = 1. and = R*= H. 

The title compound was prepared via the replacement method described In 
Example 21 with mesylate 2 and tej^le 3e from Example 3, followed by hydrolysis of 
the ethyl ester by the procedure of Example 22. 

[M+Nar= 582.33. 

Example 27. Compound of Formula II. wherei n A = tBOC. G = OH. L = absent. 



WfeV^ .Q = absent.Y=rvbutvl-i = 3.m = s = 1.andf^ = R*=H. 

The tiUe compound was prepared via the replacement method described in 
Example 21 vwilh mesylate 2 and tetrazole 3f fifom Example 3. followed by hydrolysis of 
the ethyl ester by the procedure of Example 22. 

IM+Naf =596.36. 

Bcample 28. Compound of F o rmula 11. whereii^ A = tBOC. G = OH. L = absent. 

M H 

WisV**** .Q«absein-Ya4.ethoxvp h6nvl.l = 3:m = s = 1.andR^°R*=H» 
The titte compound was prepared via the replacement method described in 

Example 21 wHh mesylate 2 and tetrazole 3g from Example 3, foBowed by hydrolysis of 

the ethyl ester by the procedure of Example 22. 
IM+Hr= 660.92. 
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Example 29. Compound o f Fofmula 11. wherein A = tBOC. G = OH. L = absent. 

U—H 

^ . Q = absent . Y = 4-Dropoxvphenvl. i = 3. m = s = 1. and = R^= H : 

The title compound was prepared via the replacement method descjibed in 
Example 21 with mesylate 2 and tetrazole 3h from Example 3, foflowed by hydrolysis of 
I the ethyl ester by the procedure of Example 22. ' 
IM+Nar= 674.29. 

Example 30. Compotmd of Fonnula II. wherein A = tBOC. G = OH. L = absent. 

JfiLfeJ . Q = absent Y = 4-butoxvohehvl. i = 3. m = s = 1. and = = H . 

The title compound was prepared via the replacement method described In 

> Example 21 wrtUi mesylate 2 and tetrazole 3i from Example 3, followed by hydrolysis of 
. the eUiyl ester by tiie procedure of Example 22. 

[M+Naf =688.32. 

Example 31. Compound o f Fomiula II. wherein A = tBOC. G = OH. L = absent. 

W«s ^ . Q = absent. Y = 3-methoxvDhenvl. I = 3. m = s = 1. and R^ = 1^* = H. 

> The titie compound was prepared via the replacement method described in 
Example 21 VvHh mesylate 2 and tetrazole 3J from Example 3, followed by hydrolysis of 
ttte ettiyl ester by the procedure of Example 22. 

C|y4+Nar= 646.92. 

Example 32. Compound of Fomnula II. wherein A = tBOC. G = OH. L == absent 



' JflUSJi . Q = absent Y = 3.4-dimethoxvphenvl. 1 = 3. m = s = 1.and R^ = R^=: 

H, 

The tiUe compound was prepared >fe the replacement meUiod described in 
Example 21 with mesylate 2 and tetrazole 3k from Example 3, followed by hydrolysis of 
the ettiyl ester by ttie procedure of Example 22. 
> [M+Naf -676.38. 
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Example 33. nnmoound of Formula 11. wher ein A = @0C. G = OH. L = ateent. 

W is V^"^"^^. Q = absent Y = 4-meth o »/-1-naDhthvl. i = 3; m = s = 1. and f^ = R* 
= H. 

The title compound was prepared via the replacement method described in 
Example 21 with mesylate 2 and tetrazole 31 from Example 3. followed by ifiydrolysis of 
the ethyl ester by the procedure of Example 22. 

(M+Nar= 697.00. 

Example 34. Compound of F orniula B. wherein A = tBOC. G = OH. L = absent. 

Wis V .Q = absft nt ,Y = 4-Dhe noxvDhenvi.|g3,m = 8g1.andR?gR*';H. 

The title compound was prepared via the replacement method described In 
Example 21 with mesylate 2 and tetrazole 3m from Example 3. followed by hydrolysis of 
the ethyl ester by the procedure of E)rample 22. 

IM+Naf* 708.51. 

Pvampte as Compound of F o tmula 11. wherein A = tBOC. G = OH. L = absent. 



W Is " Q = absent Y = henzvl. i = 3 .m = Q = 1andR^ = R*=H. 

The title compound was prepared via the replacement method described In 
Example 21 v>flth mesylate 2 and tetrazole 3n ftom Example 3. followed by hydrolysis of 
the ethyl ester by ttw procedure of Example 22. 

IM+Naf =630.35. 

Example 36. mmpound of Fo n nnta II. wherein A = tBOC. G = OH. L = absent. 



Wis V'^'^^Q = absent Y = n-DhenvlbenzY ».!='3.m = s = Land Fe = R*=H. 

The title compound was prepared via the replacement method described In 
Example 21 with mesylate 2 and tetrazole 3o froiri Example 3, followed by hydrolysfe of 
■ the ethyl ester by ttie procedure of Example 22. 
IM+Naf =706.38. 
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Example 37. Compound of Formula IL wherein A = tBOC. G = OH. L = absent , 



N--N 



Wis ^ . Q = absent. Y = S-chlorophenvl. i = 3. m = s = 1 : and = = K . 

The title compound was prepared via the replacement method desolbed in 
Example 21 wiOi mesylate 2 and 5-(3-chlorophenyl)-1H-tetrazole. followed by hydrolysis 
of the ethyl ester by the procedure of Example 22. 

IM+Na]* =650.33. 

Example 38. Compound of Formula II. wherein A = tBQC. G = OH. L = absent: 



Wis^ .Q = ab senLY = 3-fluorophenvl.i = 3. m = s = 1.andR^ = R*gH. 

The title compound was prepared via the replacemenl method described bn 
Example 21 with mesylate 2 and 5-(3^luorophenyl)-1H-tetrazole, followed by hydrolysis 
of the ethyl ester by the procedure gf. Example 22. 
[M+Na]* =634.37. 

Example 39. Compound of Fonnula H. wherein A = tBOC. G = OH. L = absent. 

3litfe_2 . Q = absent Y = 3-methoxvphenvl. i = 3. m = s = 1.andt^ = H. 

The title compound was prepared via the replacement mettwd described in 
Example 21 with mesylate 2 and &K3-inethoxyphenyl)-1H^etrazoie, followed by 
hydrolysis of the ethyl ester by the procedure of Example 22. 

PM+Nar =646.92. 

Example 40. Compound of Formula II. wherein A = tBOC. G = OH. L = ^Ksent 

Wis ^ . Q = a bsent Y = 3-Dhenoxvphenvl. i = 3. m = s = 1. and R^ = i^ = H. 

The title compound was prepared via ttte repi£icemenl method described In 
Example 21 with mesylate 2 and 5-(3-phenoxyphenyl)-1H4etrazble. fiollowed by 
hydrolysis of the ^yl ester by the procedure of Example 22. 

[M+Nar=708.51. 

Example 41 . Compound of Formula II. vi/herein A = tBOC. G = OH. L = absent 
JfiLfeJ .Q = absentY«3-ben2vloxv Dhenvl.ig3.m = s»1.andR^«R*gH. 
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The title compound was prepared via the replacement method described in 
Example 21 with mesylate 2 and 5k3-benzytoxyphenyl>1H4etra2ole. followed by 
hydrolysis of the ethyl ester by the procedure of Btample 22. 

[M+Naf =722.32. 

Example 42. Cnmnnund of Fo r mula ii wherein A = tBOC. G = OH. L ^ absent. 




The title compound was prepared via the replacement method described in 
Example 21 with mesylate 2 and M3-trifluomiethyIphenyl)-1H4etrazole. followed by 
hydrolysis of the ethyl ester by the procedure of Example 22. 
[M+Nar =684.32. 

Example 43. nnmnound of F >^"niiia II- wherein A =tBOC. G = OH. L = absent. 

w IS \^**^*^^ Q = absent v = 4-hromoDhP " Y' . i = a. m = s = 1 and = R* = H. 

The title compound was prepared via the replacemenl method described in 
Example 21 with mesylate 2 and 5K4^)ft>mophenyl)-1H.tetra2ole. followed by hydrolysis 
of the ethyl ester by the procedure of Example 22. 

tM+Na]* =696.28. 

F pu. AA mm pnunri of FonnuM » II wherein A » tBOO G = OH. L = absept, 

A/u»c\"^''* ''^''■Q^^Kc^ Y = 4-fhioroDh -Y i-^ «"dl^''R*'l 

The title compound was prepared via the replacement method described m 
Example 21 with mesylate 2 and 5K4.fluorophenyl)-1H-tetrazole. followed by hydrolysis 
of the ethyl ester by the procedure of Example 22. 
[M+Naf =634.36. 

p^^^AK r^m pn.md of Formula II v>*w>reln A = tBOC G = OH. L = abseiit. 



; w te V^"''^'' , Q = absent. Y = a-methoxvpheny i. j = 3. m = s = 1 and = R*= H. 
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The tttle compound was prepared via the replacement method described in 
Example 21 with mesylate 2 and 5-(4-methoxyphenyl)-1H-tetra2oIe, followed by 
hydrolysis of the ethyl ester by the procedure of Example 22. 

[M+Nar*646.36. 

> Example 46. Compound of Formula II wherein A = tBOC. G = OH. L = absent. 

VSLSJ . Q = absent Y = 4-ethoxvDhenvl. i = 3. m = s = 1. and = R^= H. 

The title compound was prepared via the repfecement method described In 
Example 21 with mesylate 2 and 5-(4-ethoxyphenyl)-1H-tetrazole, foltowed by 
hydrolysis of the ethyl ester by the procedure of €xample 22. 

> [M+Hf ==660.92. 

Example 47. Compound o f Fonnula II. wherein A = tBOC. G = OH. L = absent. 

^^L^ . Q = absent. Y = 4-trifluQromethvlDhenvl. i = 3. m = s = 1 . and = R* 

= H . 

The title compound was prepared via the replacement method described in 
» Example 21 with mesylate 2 and 5-(44rifluoromethylphenyl)-1l+.tetrazole, followed by 
hydrolj^is of the ethyl ester by the procedure of Example 22. 
IM+Naf =684.32. 

Example 48. Compound of Fonnula II. wherein A = tBOC. G = OH. L = absent. 



. Q = absent Y = 3.5-diftriflu oromethvltehenvl. i = 3. m = s = 1. and 

> =R*=H . 

The title compound. was prepared via the replacement method described in 
Example 21 with mesylate 2 and 5-{3.5-dKtrifluoromethyl)phenyl)-1H-tetrazote, followed 
by hydrolysis of the ethyl ester by the procedure of Example 22. 

IM+Nar=766.3Z 

» Example 49. Compound o f Fonmula II. wherein A = tBOC. G = OH. L = absent 

^ . Q = absent Y = 4-f N.KI^i methvlaminoV3.5-diftrifluoromethvltohenvl. 

i = 3.m = s = 1.andR^gR<«H 
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The title compound was prepared via tlie replacement method described m 
Example 21 with mesylate 2 and M4HN.hMimethylamino>3.5- 
di(trifluoromethyl)phenyl)-1H-tetrazo1e. followed by hydrolysis of the ethyl ester by the 

procedure of Example 22. 

[M+Naf =695.39. , . 

Example 50. nomoound of F ormula II. wherein A = tBOC. G = OH. L = absent. 



W is V^"^"^ ■ Q = absent- Y = 2.4-dich ininDhenvl. i = a , m = s = 1.andF^ = R*=H. 

The title compound was prepared via the replacemert method described In 
Example 21 with mesylate 2 and 5K2.4^ichlorophenyl)-1H4etrazole, foltowed by 
hydrolysis of the ethyl ester by the procedure of Example 22. 

[M+Naf =684.27. 

Example 51-. . Cnmnound of F ormula II. wherein A = tBOC. G = OH. L = absent. 

W is V^"^"^ ■ Q = absent Y = 3.5-dichl nmnhenvl. | = 3.m = s = 1.andR'«R*°H. 

The title compound was prepared via the replacement method described in 
Example 21 with mesylate 2 and 5^3.5KJichlorophenyl)-1H-tetiaH)le. followed by 
hydrolysis of the ethyl ester by the procedure of Example 22. 

[M+Naf =684.27. 

Example 52. Compound of Fnmiula II. wherein A = tBOO G = OH. L = absent. 
M=:H 

W is V"^*^^^. Q = absent Y = 3.4-dic h io»nDhenvlJ « 3. m ~ 8 = 1. and = H. 
The tWe compound was prepared via the replacemenl method described in 

Example 21 with mesylate 2 and 5H(3.4Hdlchlorophenyl).1H4etrazole. followed by 

hydrolysis of the ettiyl ester by the procedure of Example 22. 

IM+Naf =684.27. 

Example 53. nnmnonnd of Fonm nta II wherein A = tBOC G = OH. L absent. 



W is V"" ''^Q"'' Q = absent Y = ?-nvridvl. i = 3. m = = l and = R*= H. 
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The title compound was prepared via the replacement method described in 
Example 21 with mesylate 2 and 5-(2-pyridyl)-1H-tetra2ole, followed by hydrolysis of the 
ethyl ester by the procedure of Example 22. 

[M+Naf =617.60. 

Example 54. Compound of Fonnula II. wherein A = tBOC. G = OH. L = absent, 

N N 

yV fe ~~ . Q = absent. Y = 2-Dvridvl. i = 3. m = s = 1. and = = H 

The title compound was prepared via the replacement method descril)ed in 

Example 21 with mesylate 2 and 5-(2-pyridyl)-1H-tetraa)le, followed by hydrolysis of the 

ethyl ester by the procedure of Example 22. 
[M+Naf =617.60. 

Example 55. Compound of Fomiula II. wherein A = tBOC. G = OH. L = absent. 

W-kJ! .Q = absent. Y = 3-DvridvLi = 3.m = sg1.andR^ = R*gK 

The title compound was prepared via the replacement method described In 

Example 21 with mesylate 2 and 5-(3-pyridyl)-1H-tetra2ole, followed by hydrolysis of the 

ethyl ester by the procedure of Example 22. 
[M+NaJ* =645.24. 

Example 56. Compound of Formula II. yyherein A - tBOC. G - OH. L = absent 

Wis ^ .Q = absent.Y = 4-Dvridvl.i = 3.m = s = 1.andR^ = R^=H . 

The title compound was prepared via the replacement method described in 
Example 21 with mesylate 2 and 5-(4-pyridyi)-1H-tetrazole, followed by hydrolysis of the 
ethyl ester by the procedure of Example 22. 

pVI+Hf =595.50. 

Example 57. Compound of Formula II. wherein A = tBOC. G = OH. L = absent 



W'S ^ . Q = absent Y = 4-methoxv-3-bromoDhenvl. i = 3. m = s » 1. and s 

R* = H. 



57A. Tetrazole Formation 
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The tetrazole of the present example was prepared by dissolving 4-hydioxy-3- 
brDmo4-hydroxy-l)enzonitrile In DMF and adding methyl Iodide and sBrring at RT for 3- 
12 hours. The resulting reaction mixture was diluted with EtOAc and washed wUh water 
and brine- The resulting organic phase was then dried over Na2S04 and concentrated 
in vacuo to yield the 3-bromo4-methoxy-benzonltiiIe. Tliis compound then was used to 
form the corresponding tetrazole via the method described in Example 3. 

The title compound was prepared via the replacement method described In 
Example 21 wnth mesylate 2 and 5-(3-bromo-4-methoxyi)henyl)-1H-tetrazoIe from 57A. 
follovited by hydrolysis of the ethyl ester by the procedure of Exampje 22. 
[M+Nar=724.91. 

Example 58. Compound of Formula II. w herein A = tBOC. G = OH. L = absent, 

W is N'^ . -Q = absent. Y = 4-(mftthvlcvclopro Danetohenvl. i = 3. m = s = 1 . and 

Fe = R' = H . 

58A. Tetrazole FormaSon 

The tetrazole of the present example was prepared by dissolving 4-cyano-phenol 
in DMF and adding {bromomethyl)cydopropane and sOnIng at RT for 3-12 hours. The 
resulting reaction mbdure was diluted with BOAc and vwashed vtnth vi«ter and brine. 
The resulting organic phase was then dried over Na2S04 and concentrated in vacuo to 
yield the 4-(methylcyclopropane)benzDnitriIe. This compound then vyas used to fomi 
the conesponding tetrazole via the method described In Example 3. 

The title compound wias prepared via the replacement method d^cribed In 
Bomple 21 with mesylate 2 and 5K4-(methylcydopropaneH>henyl)-1H-telrazote from 
58A, followed by hydrolysis of the ethyl ester by the procedure of Example 22. 

[M+Naf =686.29. 

; FvampiB .iM r^oound of Fonn iiia H. wherein A = 1BOC. G « OH. L = absent. 

w 1^ V " . Q = ab-tent. Y = 3-chloro-4-f methv lcvcloDropane)ph««Y', i = 3. m = s 

= 1andR^ = R* = K 

The tile compound was prepared by using ethyl ester tiUe compound from 
Example 21 without woritup, adding (bromomethyl)cyclopropane, and stirring at 60^ 
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for 3-12 hours. The resulting reaction mixture was cooled to RT» poured into a mixture 
of 50:50 EtOAcnrater, washed with water, and concentrated /n vacuo. The resulting 
crude ethyl ester compound is then hydrolyzed to the free acid by the procedure set 
forth in Example 22. 

IM+Na]* =720.24. 

Example 60. Compound of Fonmula II, wherein A = tBOC, G « OH. L = absent 
W is ^ . Q g absent. Y = 3-chloro-4Hfnethoxvphenvl. i = 3. m = s = 1. and = 

The title compound was prepared with the title compound of Example. 21 and 
methyl iodide according to the procedure set forth in Example 59. 
IM+Naf =680^3. 

Example 6t.- Compound of Fonmula II. wherein A = tBOC. G = OH. L = at>sent 

Wis ^ . Q = absent. Y = 3<:hloro^ethoxvphenvl j = 3. m = s = 1. and = 

R^=H. 

The title compound was prepared with the title compound of Example 21 and 
ethyl iodide according to the procedure set forth in Example 59. 
IM+Nar =694.28. 

Example 62. Compound of Fonmula II. wherein A = tBOC. G = OH. L = absent, 

■ ^ ^ ^ > Q = absent- Y = 3-bromo-4-ethoxvphenvl. i = 3. m = s = 1. and = 

R^=H. 

The title compound was prepared with the ethyl ester precursor to the title 
compound of Example 23 and ethyl iodide according to the procedure set forth in 
Example 59. 

IM+Nar=740.17. 

Example 63. Compound of Fonmula IK wherein A = tBOC. G = OH. L = absent. 

Wis ^ ■Qgabsent.Y = 3-chtoro-4-(2>hvdroxvethoxvtohenvl.i = 3.m = s = 1. 

andR^ = R^=H. 
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The title compound is prepared witli the title compound from Example 21 and 2- 
iodoethanoi according to the procedure set forth in Example 59. 

Example 64. Compound of Fonnula II. wherein A = tBOC. G = OH. L = absent. 



W is ""^^^ Q = absent. Y = 3-bromo-4-f2-hvdroxvethoxv)p henvl. i = 3. m = s = 1. 

5 andR^ = R* = H. 

The title compound was prepared with the ethyl ester precursor to ttie tffle 
coiTipound of Example 23 and 2-iodoethanol according to the propedure set forth \n 
Example 59. 

[M+Naf =754.27. 

) Example 65. Compound of Formula II. wherein A « tBOC. G - OH. L = absent. 

W is ** *^ .-Q = absent. Y =3-chloro~4-(0-alMtohenvl. i = 3. m = s = 1 . and = 
R^ = H. 

The title compound was prepared with the title compound from Example 21 and 
3-iodopropene according to the procedure set forth in Example 59. 
5 [M+NaJ* =706.24. 

Example 66. Compound of Fomnula II. wherein A = tBOC. G = OH. L = absent 



Vtf is V^""'*'^ Q - absent. Y = 3-bromo-4-(0-allvltohenv l- i = 3.m = s = 1.aidR^ = 
R*=H. 

The title compound was prepared with the ethyl ester precursor to the title 
) cmnpound of Example 23 and 3-lodopropene according to the procedure set forth \n 
Example 59. 

[M+Nar.s752.15. 

Example 67. Compound of Fonnula II. whenrfn A = tBOC. G = OH. L s absent. 
t^X Y 

WIsV^ .Ogabsent.Y = 3-cMoio-4-fO-OfeSCH»tohenvl.i = 3.m = sg1.and 

> R^ = R*=H. 

The tifle compound is prepared with ttie title compound from Example 21 and 
ChCH^CHs according to the procedure set foitti In Example 59. 
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Example 68. Compound o f Formula IL wherein A = tBQC. G = OH, L = aheor^^ 

\ 

. Q = absent. Y = 3-chtoiTv4-{0-CH^CH,)p henvt. i = 3. m = s = i . «nH 
R^ = R*=H. 

The title compound was prepared with the ethyl ester precursor to the title 
i compound of Example 23 and CI-CH2SCH3 according to the procedure' set Ibrth in 
Example 59. 

[M+Nar=:752.i5. 

Example 69. Compound of Fom^ula II. wherein A = tBOC. G = OH. L = ahsAn t 



WfsX^-^^X W herein Q' = - CH^ Y J"^{]H^ ^ = 3. m=..= i .nHp3. 



OH 




CN 



eoA^ ^J^^ 




II 



,2.UOH,THF-MeOB-B2p 



l.P|,BA-TUDMF,DIEA 
riNBO^CSjClrtfRinic 
3.ri,HAmPMr.l)IEA 




69A. Preoaration of nya no Proline Deifvative (fi9h) 

To a solution of cfe^4-hyd[oxH>yrrorK«ne-1,2-dicaiboxyllc add 1-te/tbulyl ester 
2-methyl ester (69a) (3.94 g. 16.06 mmol) in CHzGfe (40 m|) at 0 was DIEA (4.3 ml) 
and methanesulfonyl chloride (1.40 ml) dropwise. After addition, the mixture was stirred 
for 1.5 hours. The reaction was complete as detennined by TLC analysis (50% EtOAo- 
hexane was used to develop the UC). The mixture was diluted with EtOAc. washed 
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With sat NaHCOa. brine and dried (Na^04). After evaporation of the solvents, the oil 
residue was used for next step without further purification. [M+HJ* = 324. 

The cmde product from the previous step was dissolved In DMF(35 ml) and 
grounded KCN (2.5 g) was added. The mixture was heated at 90 "C overnight After 
cooled to room temperature, the mixture was diluted with EtOAc. washed vwlh H2O and 
brine, and dried over Na2S04. The crude product vras purified by siHca gel 
chromatography (20% EtOAc/hexane). 

IM+Hr=255. 

69B. Preoaration of TetrazoM Proline Derivative (69c) 

To a solution of nilrile 69b (669 mg, Z63 mmol) In toluene (8 ml) was added 
NaNa (684 mg. 10.53 mmol) and EtaN-Ha (1.45 g. 10.53 mmol). The mixture was 
heated at 115 °C for 18 hrs. The mixture was diluted with GHzCb. washed with 5% dlric 
acid aqueous solution and dried over Na2S04. Evaporation of solvent aflbnJed the crude 
product 69c»Et3N additive (660 mg). 

IM+H1* = 298. 

68C. Preparation of the 5-Biphenvlmethvt-t fttfa7oM Proline (69e) 
To a solution of 69c (92.8 mg, 0.31 mmol) In THF (2 ml) was added 4- 
phenylbenzyl bromide (90.4 mg, 0.37 mmol) and K2CO3 (140 tvQ. 1.01 mrnol). The 
mixture was heated at 65 overnight and then dfluled with BOAc. washed with brine, 
dried over Na2S04. After evaporation of the solvent, the erode products was dissolved 
In THF-MeOH4l20 (2 ml:1ml:1ml) and UOH (130 mg) was added. The mixture was 
stirred at room temperature overnight THF and MeOH were evaporated under reduced 
pressure. The residue was dissolved in EtOAc. y«shed with 5% cftric add and dried 
> vnthNa2S04. Evaporation of solvent aBbrded the crude product 69d and e9e. 

|M+BocH+ir= 350. 

fton Preparation of the TriDe ptidef69q) 

Toa solution of 69d and 69e (about 0.31 mmoO in DMF (2.0 mO was added D-p- 
vinyl cyclopropane amino add ethyl ester*Ha (66 mg). DIEA (0.25 ml).and HATU (164 
0 rngX sequentially. The mbcture was stirred for 1 hr and then was diMedvi«^ 

washed vwilh brine. 5% dtric add and dried vifith Na2S04. After ev&poration of solvent 
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the residue was dissolved in 2 ml of CH2CI2. 2 ml of 4 N HCI in dbxane was added. The 
nuxture was stined at room temperature for 1.5 hr. solvent was evaporated. The residue 
was dissolved in EtOAc, neutralized vi^ sat NaHCQs. washed wnth brine and dried 
with Na2S04. After evaporation of solvent, the residue was dissolved in DMF (2 ml)».to 
which P3 (120 mg), DIEA and HATU were added sequentially. The resulting nnixture 
was stined and monitored by TLC analysis. After ttie reaction was complete, thei niixture 
was diluted vintti EtOAc. washed witti brine, 5% citric add. sat. NaHCOs, and brine 
again. The organic solution was dried witti Na2S04. and evaporated under vacuum to 
give the crude product mixture which was purified by sBica gel chromatography (30% to 
50% EtOAo-Hexane). 
[M+Hr=740. 



69E. Rino-Closina Metathesis f69k>. 




The rrdxture of 69f and 69g (60 mg) was dissolved in dry CH2CI2 to make the 
> concentration about 0.01 molar. The solution was carefully degassed witti H2 stream for 
15 min. 5% mol of Hoveyda's catalyst was added under N2. The mixture was refhixed 
overnight Solvent was evaporated. The resMue was toaded on silica gel column and 
eluted witii 10% EtOAc to remove the catalyst The two regh)isomers were separated by 
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elutfon with 30-40% EtOAc-hexane to give a less polar product 69j (37.9 mg) and more 
polar product 69k (14.8 mg). The regiochemistry of 69j and 69k vwere detennined by 
NMR analysis. 

[M+H1*=712. 

5 69F. Ethvl Ester Hydrolysis (69) / 

the ester 69h (37.9 mg) was dissolved in THF-MeOH-HzO (2 ml:1ml:1ml) and 
LiOH (21 mg) was added. The ntixture was stirred at room temperature oven^ghL THF 
and MeOH were evaporated under reduced pressure. The residue was dissolved in 
EtOAc, washed with 5% citric add and dried with Na2S04. . Evaporation of solvent 
) afforded the crude ptodxidL The crude product was purified by silica gel chrom^raphy 
(S^eOH In CH2Ci2) to ^ the title compound 69k. 
IM+Hr=684. 

Example 7a Compound of Fomiula II. wherein A = tBOC. G = OH. L = absent 

Wis X " . Wherein Q' = -CH^.Y = ^~Q~Q.i = 3. m = s = 1.andR^ = R*= 
> hL 

The ester 691 (14.8 mg) was dissolved in THF-MeOH-H20 (2 ml:1ml:1ml) and 
LiOH (21 mg) was added. The mixture was stirred at room temperature overnight THF 
and MeOH were evaporated under reduced pressure. The residue vi«s dissohred in 
EtOAc, washed with 5% citric add and dried with Na2S04. Evaporation of solvent 
) afforded the crude produd. The crude produd was purified by silica gel diromato^phy 
(5%MeOH in CH2CI2) to give title compound 70^ 
iM+Hr= 684. 

Example 71. Compound of Formula II, wherein A = -fCsOV-0-R\ vwherdn = 



cvclopentvl. G = OH. L = absent W is ^ . Q = absent Y = phenyl. 1 = 3. m « 8 

s1.andR^ = R*»H. 

71 a - Amine deprotecfion. 

0.041mmol of the title compound of Example 21 Is dissolved In 4ml of a 4M 
solution of Ha in dfoxane and stirred for 1 hour. The reaction residue 69a is 
concentrated in vacuo. 
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71b- Chlotoformate Reagent 

The chlofDfonnate reagent 71b is prepared by dissolving 0.045mmol of 
cyclopentanol in THF (3ml) and adding 0.09mmoi of phosgene in toluene (20%). The 
resulting reacOon mixture is stirred at room temperature for 2 hours and the solvent is 
5 removed in vacuo. To the residue is added DCM and subsequently concentrated to 
dryness tVMce tfi vacuo yielding chloroformate reagent 71b. 

71c - Carbamate formation 

The tiUe carbamate is prepared by dissolving residue 71a in 1ml of THF, adding 
0.045mmol of TEA, and cooling the resulOng reaction mixture to 0»C. To this 0^ 

0 reaction mixture added chtorofonnate reagent 71b in 3ml of THF. The resulOng 
reaction mixture is reacted for 2 hours at O-C, extracted vwth EtOAc, vvashed by 1M 
sodium bicarbonate, water and brine, dried over MgS04, and concentrated in vacuo to 
dryness. The crude compound fe. purified by silica column and the ethyl ester is 
subsequently hydrolyzed by procedure set forth iii Example 22. 

5 Example 72. Compound o f Fomiula II. wherein A = -(C=0)-0-R\ vvherein = 

cyclo butyl. G = OH, L = absent. W is N'"**^"" . Q = absent. Y = ohenvi. \ = 3.m = s 
= 1.andR^ = R''=H 

The title compound is prepared by the method described in Example 71 with the 
title compound of Example 21 and cyclobutenol, followed by ethyl ester hydrolysis by 
0 the procedure set forth in Example 22. 

Exarnple 73. Compound o f Fonnula II. wherein A = -fC=OV-0-R\ wherein R^ = 

cvdohexvl. G = OH L = abs ent W is N"^ '"^^ q ^ absent, Y = ohenvi. i = 3. m = 
= 1.andR^ = R'=H. 

The titte cornpound is prepared by the method described in Example 71 vvith the 
5 title compound of Example 21 and cydohexanol, followed by ethyl ester hydrolysis by 
the prooed we s^ forth in Example 22. 
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Example 74. Cnmpound of For m nta II vuherein A = 40=0>-0-R\ wherein = 

> ft = OH L = absent W « Q = ahspnt, Y = phenyl, i = 3. m = s = 1. 

andt^ = R* = H. 

The title compound Is prepared by the method described In Example 71 with the 
5 title compound of Example 21 and (R)^ydroxytetrahydrofuran. followed by ethyl ester 
hydrolysis by the procedure set forth In Example 22. 

cvampto 7R r^nrnmd of Fonnul « " v>*«rein A = -fO=OM>-R\ wherein R^ = 

N A V 

ft = nH L = absentWfeV^ ^ . O = absent Y = phenyl. i = 3. m = s 1. 

andR^ = R' = H. 

B The title cori»pound Is prepared by the method descnl)ed In Example 71 with the 

title compound of Bcample 21 and (S>3.hydroxytetrahydrofuran. foHowed by ethyl ester 
hydrolysis by the procedure set forth In Example 22. 

Example 76. nomoound of F o rmnta It wherein A = -(00>-0-R\ wherein R^ = 



'A. 



wherein a = -iusui-^ >-ft . wiiwwii ri* " 
V"^""^^. Q = absent. Y = pht^nvl i = 3. m = S = 



^ G = OH. t = absent W is 
5 1-andR^ = R^=H . 

The title compound is prepared by the method described in Example 71 with the 

title compound of Example 21 and °^oh. foltowed by ethyl ester hydrolysis by the 
procedure set forth in Example 22. 

Example 77. Compound of F ftrmula II.. wherein A = -(C=0)-R\ wherein R^ = 



0 n yrJnnftntvl. G = OH I = absent W Is V""^'^"^''. Q = ah<ient Y = phenyl, j = 3. m = s 

= 1 anriR^ = R* = H. 

The title compound is prepared by dissolving 0.041mmol of the tiOe compound 
from Example 21 in 4ml of a 4M solution of HO In dioxane and sBrring the reaction 
mixture for 1 hour. The reaction residue is concentrated fn vacuo. To this residue. 4ml 
5 of THF and 0.045mmol of TEA is added, the mixture Is cooled to 0«C, to which Is added 
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0.045mmol of the cyclopental add chloride. The resuHing reaction mixture is sHned for 
2 hours at 0"C. The reaction mixture is then extracted with EtOAc. washed with 1M 
sodium bicarljonate. water and brine, dried over MgS04 and concentrated to dryness in 
vacuo. The cmde compound is purified by silica column and the ethyl ester is 
) subsequently hydrolyzed by the procedure set forth in Example 22. 

Example 78. Compound o f Fomnula 11. wherein A = -((>OV-NH-rV wherein 

Y 

= cydopent Yl. G = OH. L = absent W is ^ q ^ absent Y = phenyl. I = a m = 

s = 1.andR^ = R<=H 

The title compound is prepared by dissolving 0.041mmol of the title compound 
) from Example 21 in 4ml of a 4M solution of HQ in dioxane and stirring for 1 hour. The 
resulting reaction residue is concentrated h vacuo, dissolved in 4ml THF, and cooled to 
Ot;. To the O^ 'SoluUon is addgd 0.045mmol of cyelopentyl isocyanate and the 
resulting reaction mixture is stined atRTibr4 hours. The solution is then extracted with 
EtOAc. washed with 1% HQ. water and brine, dried over MgS04, and concentrated in 
> vacuo to dryness. The cnide compound is purified by silica column and the ethyl ester 
is subsequently hydrolyzed by the procedure set forth In Example 22. 

Example 79. Compound o f Formula II. wherein A = -/C=SV-NH-R\ wherein R^ 

= cyciopentvl. G = OH. L = ahsent. W is X'*' ' ^'',q = absent y = phenyl, i = .a m = 
s = 1.andR^=»R<«H 

» The title compound is prepared by dissolving 0.041mmol of the title compound 

from Example 21 in 4ml of a 4M solution of HCI In dioxane and starring for 1 hour. The 
resulting reaction residue is concentrated in vacuo, dissolved In 4ml THF. and cooled to 
0»C. To the 0«»C solution is added 0.045mmol of cyelopentyl Isothfocyanate and the 
resulting reactton mixture is stirred at RT for 4 hours. The solutron is then extracted with 

5 EtOAc vrashed with 1% HCI, water and brine, dried over IVIgSO*, and concentrated in 
vacuo to dryness. The crude compound is purified by sBIca column and the ethyl ester 
Is subsequently hydrolyzed by the procedure set forth in Example 22. 
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Examples 80. Compound of Formula II. wherein A = -S(0)7-R\ wharein R" = 



cvclopehtvl. G = OH. L = absent. W Is N . Q = absent Y = phenyl, j = 3, m = s 

= 1.andR^ = R^ = H. 

The title compound is prepared by dissolving 0.041mmol of the title compound 
from Example 21 in 4ml of a 4M solution of HOI In dioxane and stirring for 1 hour. To 
the resulting concentrated reaction residue, which has been dissolved In 4ml THF, is 
added 0.045mmol of TEA, and cooled to 0°C. To the 0»C solutfon Is added 0.045mmol 
of cyctopentyl solfonyl chloride and the resulting reaction mixture Is stirred al 0»C for 2 
hours. The solution is then extracted with EtOAc, washed with 1M sodium bicartwnate, 
vtfater and brine, dried over MgS04. and concentrated in vacuo to dryness. The crude 
compound is purified by silica column and the ethyl ester is subsequently hydrolyzed by 
the procedure set forth in Example Z2. 

Example 81. Compound of Fonnula II . vtfherein A = -(C=0)-0-R\ R^ = 



cvclooentvl. G = -O-phenethvl. L = absent W is 
= 3. m = s = 1.andR3 = R4 = H. 



M — 1 

\ " " .Q = absentY = Phenvll 





DMAP 
DIEA 



71 81b 

The tMe compound Is prepared by adding to a solution of the title compound of 
Example 71 and phenethyl alcohol 81a In 0.5 ml DOM, Is added 1.2 eq. PyBrOP. 4eq. 
DIEA; and catalytic amount of DMAP at C. The resulting reaction mbcture is sOned 
for 1 hour at 0»C and then warmed to RT over a period of 4-12 hours. The reaction 
mixture Is purified by sflica gel flash chromatography using different ratios of 
hexanes:BOAc as elution phase (9:1-»5:1->3:1->1:1) to afford the title compound 
Isolated phenettiyl ester 81b. 
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Other esters can t>e made using the same procedure. 

Example 82. Compound of Fonnula li. wherein A = -fOOV-O-RV = 

u M 

» — I 

cyctopentvl. G = -NH-pheneihvl. L = absent. W is N'" q = absent. Y = phenyl 
i = 3. m = s = 1.andR3gR4sH 




The title compound is prepared by adding to a solution of the title compound of 
Example 71 and pKenethylamine 82a (0.05 ml) in 0.5 ml IJMF, EDC (1.2 eq.) and DIEA 
(4eq.) at °0 C. The resulting reaction mixture is stinred at 1 hour. Subsequently, the 
reaction is wanrjed to RT over a period of 4-12 hours. The reactfon mixture is purified 
» by silica gel flash chromatography using different ratios of hexanes:EtOAc as eluton 
phase (9:1->5:1-»3:1->1:1) to afford title compound phenethyl arnide 82b. Oth^r 
amides can be made using the same procedure. 

Example 83. Compound of Fonnula II. wherein A = -/C=OV-0-R\ R^ = 

cvclopentvl. G = -NHSfO^^ phenethvl. L = absent. W is V^**^*" q = absent. Y = 
' Phenvl.l = 3. m = s=:1.andR3 = R4 = H- . 




The title compound is prepared by adding to a solution of the title compound of 
Example 71 and a-toluenesulfonamide 83a (lOmg) in 0.5 mi'DCM. is added 1.2 eq. 
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PyBrOP, 4eq. DIEA. and catalytic amount of DMAP at »0 C. The resulting reaclton 
mixture is stirred for 1 liour and then allowed to warm to RT over a period of 4-12 hours. 
The leacUon mixture is purified by silica gel flash chromatography using different ratios 
of hexanes:EtOAc as eluUon phase (9:1-»5:W3:1^1:1) to afford the title compound 

sulfonamide 83c. 

Other sulfonamides can be made using the same procedure. 

Example 84. Compound of Formula II. wherein A = -(00>-0-R\ = 



cvclopentvl. G = -(C=0VO H, I = absent. W is 
3. mgs = 1.andR^ = R''=H. 



absent. Y = ohenvl. i = 




[0] 




71 84a ^ 

The title compound is prepared by adding to a solution of the title compound of Example 
71 in 0.5 ml THF. is added a-hydroxy-a-methyl-propionitrile (0.1 ml) and catalytic 
amount TFA at 0°C. The resulting reaction mixture is wanmed from "0 C to RT over a 
period of 4-12 h followed by hydrolysis with concentrated hydrodiloric add In dioxane. 
The reaction is then extracted with EtOAc, and washed with vrater and brine to yield a- 
hydroxy compound 83a in its crude fonn. The crude compound 84a undergoes a Dess- 
Martin oxidation in THF (0.5 ml), providing the a-carbonyl compound 84b In cnide fbnm. 
The cnide 84b is purified by silica gel flash chromatography using different ratios of 
hexanes:EtOAc as elution phase (9:1-^5:1^3:1->1:1) to afford the titie compound 
Isolated keto add 84b. 

Example 85. Compound of Formula l i wherein A = -(C=0)-0-R\ R = 



cvclopentvl. G = -<C=OV-Q-phenethvl. I = absent W is 
phenvl.i = 3. m = s = 1. and R^ = R* = H. 



, Q s at>sent. Y = 
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The title compound is prepared with the tiUe compound keto acid of Example 84 
and phenettianol according to the procedure set forth in Example 81 . 

Example 86. Compound of Fomiula II. wherein A = -fC=OVO^R\ = 

cvclopentvl. G = -(C=0>-NH-phenethvl. L = absent. W is > . Q = absent Y = 

phenyl, i = 3. m = s = 1. and R^ = R^ = H. 

The title compound is prepared with the title compound keto acW of Example 84 
and phenettiyl amine according to the procedure set forth in Example 82. 

Example 87. Compound of Formula II. wherein A = -fC=OV^O-R^ R^ = 

cvctopentvl. G =r -(C=OWNH-S(OV-benzvl. L = absent. W is N . Q s absent. 

Y = phenvl.i = 3. m =s = 1. and R^ = R* = H. 

The title compound is prepared with the title compound keto add of Example 84 
and a-toluenesulfonamide according to the procedure set forth in Example 83. 

Example 88. Compound of Formula II. wherein A = tBOC. G = OH. L = 

-{C=0)CH;r-. W is ^ .Q = absent Y = Phenyl. i = 1. m = s = 1.andR^ = R*= 

H. 



o 

0CH3 



88a 



88b 



O 



88c 



O 



OH 



Synthesis of gSVN-Boc^amino-S-oxD-non-S-enoic acid 

88A. The aforementioned amino acid is prepared by adding to a solution of 
monoallyl ester of malonic add fn dry THF under N2 at -78^. n-BiiaMg dropwise over a 
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period of 5min. The resulting suspension is then stirred at RT for 1 hour and 
evaporated to dryness. Solid Mg salt 88b, is dried under vacuum. 

Glutamic acid derivative 88a Is first mixed vwlth 1.1'-carbonyldllmidazole In 
anhydrous THF and the mixture Is stirred at RT for 1h to activate the free add moiety. 
Subsequently, the activated glutamic add derivative Is cannulated into a solution of Mg 
salt 88b and the reaction mixture obtained Is sBrred at RT for 16h. The mixture then is 
dHuted with ethyl acetate and the organic solution Is washed with 0.5 N HCI (at 0°C) and 
brine, dried and evaporated. The residue obtained Is resolved via sflica 
chromatography with a 35-40% ethyl acetate In hexanes eluent system to yield diester 
88c. 

88B. To a stirred solution of tetrakis (triphenylphosphlne) PD (0) in dry DMF 
is added the diester in DMF. Thejpixture Is stirred at RT for 3.5 hours. The DMF is 
evaporated under reduced pressure and the residue diluted with EtOAc. The EtOAc 
solution is washed with 0.5N O^C HCI, brine, dried and evaporated. The residue is 
chromatographed on silica gel using 15% to 20% EtOAc In hexane as eluent to aflbid 
the methyl ester intenmediate. 

The methyl ester Intermediate is then diluted with THF and water, LiOH»H20 
Is added and the resulting mixture Is sUrred at RT for 25 hours, wherein the completion 
of the hydrolysis Is monitored by TLC. The reaction mixture is concentrated under 
vacuum to remove a majority of the THF and further diluted with methylene chloride. 
The resulting solution is washed with 1 N. HCI. dried with anhydrous Na2S04 and 
concentrated under vacuum. To remove minor impurities and excess B0C2O. the cnide 
product is purified via flash chromatography using a solvent gradient from 100% hexane 
^ 100% EtOAc as the eluent (2S)-N-Boc-amino-5-oxo-non-8-enoic acid 88d Is 
obtained. For further details of the preceding amino acid synthesis may be found In T. 
Tsuda et al.. J. Am. Chem. Soc., 1980. 102, 6381-6384 and WO 00/59929. whid) are. 
herein Incorporated by reference In their entirety. 

ftart fi ynthesis of modified cvdic oeptldft precursor mesvlate 
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The modifled cycfic peptide precursor mesylate is prepared using the 
synthetic route detailed In Example 1 using (2S).N-Boo-amlno-5K)xo.non-8^oic acid 
88d in place of Boo-L-2-amlno-8-nonenolc add la fbHowed by conversion to the 
conesponding mesylate via the method described In Example 2. 

The title compound is prepared with the modified cyclic peptide, precursor 
nriesylate fomied in 88C and 5-phenyl-1H-tetrazole by the replacement method 
elucidated in Example 21 folfowed by hydrolysis of the ethyl ester via the method set 
forth in Example 22. 

Example 89. Compound of Fomiula II. wherein A = tBQC. G g OH. L s 

-CH(CH3)CHr-, W is N . Q = absent Y = phenyl i = 1. m = s = 1 = 

methvLandR*=H. 



* 11 NHAc 



^ 



ACHN COOer"''^ ^COOEt 



89b 




NHAc 




;ooEt 



Synthesis Of f2S. 5RVN-B pc-2-amino-5-methvl-non-8-enolc add rssh). 

89A. To soBd ethyl 2-acetamidomatonate 89b Is added (RH->-)-dtionellal 89a 
in a solufion of pyridine over 1 min. The resulting solution is cooled In a 1(y>C bath and 
acetic anhydride is added over 4 min. The resufting solution is stirred for 3 h at RT and 
another portion of ethyl 2-acelamidomalonate 89a is added. The resulting mixture Is 
stined at RT for an addiOonal 1 1 hours. Ice is then added and the solution is stirred for 
1.5 hours, then the mbdure is diluted with 250 ml water and extracted with two portions 
of wlher. The organic phase Is washed with IN HCI, sat NaHCOa. dried Na2S04, 



^ „ w«« . ^ -cooH- 
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concentrated and purified by flash chromatography (40% EtOAc«iexane) to afford 
compound 89c. 

89B. To a degassed solution of 89c in dry ethanol is added (S,S)-Et- 
PUPHOS Rh(CODpTf. The mixture is subjected to 30 psi of hydrogen and stirred on a 
Pan- shalter for 2 hours. The resulting mixture is evaporated to dryness to obtain the 
cmde compound 50d, which Is used in the subsequent step without puriflcafion. 

89C. Compound 89d Is dissolved In a mixture of tBuOH/acetone/HaO (1:1:1) 
and placed in an Ice bath (0°C). NMMO and OSO4 Is consecutively added and the 
reaction mixture is stirred at RT for 4 hours. A majority of the acetone Is removed by 
evaporation under vacuum and ttien the mixture Is extracted with ethyl acetate. The 
organic layer is further washed with vwiter and brine, dried over anhydrous MgS04 and 
evaporated to dryness. The dfol 50e Is obtained In high purity after flash column 
chromatography usjpg 1% ethanol In ethyl acetate as the ^nL 

89D. To a soluBori of dlol'sSe In THF/H2O (1:1) at 0»C. Nal04 Is added and 
; the reaction mixture Is stined at FIT for 3.5 hours. A majority of the THF solvent is 
subsequently removed by evaporatton under vacuum and the remaining mbdure is 
extracted vrith EtOAa The combined organic layers is further washed with 5% aqueous 
citric add solution, 5% aq. NaHCOa and brine, then the organic phase is dried over 
MgS04 and evaporated to dryness under vacuum. Aldehyde Intemnedlate 89f is used m 
) the following step In its cmde fbrni. 

89E. To. a solution of PhsPCHaBr In anhydrous toluene, KHMDS is added 
fbnning a suspension which Is sBrred at RT for 30 min. under hfe. After stimng, the 
suspension b cooled to (fC. a solution of aldehyde Intennedlate 89f in THF is added, 
the mixture Is wanned to FT, and stirred fori hour. A majority of the THF is evaporated 
5 under vacuum. ElOAc is added to the mbclure and the organic phase Is washed with 
water. 5% aq. NaHCOa and brine. The organic phase is then dried over MgS04 and 
evaporated to dryness under vacuum. Pure compound 89g Is Isolated after purification 
via flash chromatography on silica gel. using hexanerElOAc (3:2) as the eluerit 

89F. To a solution of crude 89g in THF. BocaO. and DMAP is added and the 
) reaction mixture is heated to reflux for 2.5 hours. Subsequently, a m^ority of the THF is 
evaporated, the erode mixture is diluted vrith methylene chloride and washed with 1 N 
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Ha to remove DMAP. The organic layer is further extracted with saturated aq. 
NaHCQs. dried with arjyhrous Na2S04 and concentrated under vacuum. The crude 
product is then diluted with THF ahd virater. UOH*H20is added and the resuRing mixture 
is sBned at RT for 25 hours, wherein the completipn of the hydrolysis is monitored by 
TLC. The reaction mixture is concentrated under vacuum to remove a majorfty of the 
THF and further diluted with methylene chloride. The resulting sdutbn is vrashed with 1 
N HO, dried with anhydrous Na2S04 and concentrated under vacuum. To remove 
minor impurities and excess BocaO, the crude product Is purified via flash 
chromatography using a solvent gradient from 100% hexane ■> 100% EtOAc as the 
eluent (2S, 5RHy|^o-2-amlho-5Hnethy|.non-8renolc acW 89h Is ol)te^ For further 
details of. the preceding amino add synthesis see WO 00/59929. which is herein 
bicorporated by reference in Its entirety. 

89G. Synthesis of modified c^lic peptide precursor mesvlate 

The modified cyclic peptide precursor mesylate is prepared using the 
synthetic route detailed in Example 1 using ((2S, 5/?)-N-Boo-2-amino-5-methyl-non-8- 
enolc acid 89h in place of Boo-L-2-amino-8-nonenoic add la followed by conversion to 
the corresponding mesylate via the method described In Example 2. ' 

The title compound is prepared with the modified cydic peptide precursor 
mesylate formed In 89G and 5-phenyl-1H-tetrazole by the replacement method 
eluddated in Example 21 followed by hydrolysis of the ethyl ester via the method set 
forth in Example 22. 

Example 90. Compound of Fonnula II. vyherein A = tBOC. G = OH. L = -O:-. W is 
. Q = absent Y = ohenvl. i = 0. m = s« 1. g methvi. and hvdfpoen. 



9H 9 OH o 



A/^^ A/^J!^ A/^o-^ aA, 

NHIBoc AhBoc AhiBc 

90» SO, 9ed 

Svnthesis of M ~ Boo-OallvkLVjhiBniUnft (onri) 
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90A. Boc-(L)-threonine 90a Is partially dissolved In methylene chtoride/methanol 
at 0">C. A solution of diazomethane in diethyl ether is added until yeHow, Indicating the 
presence of diazomethane. Upon evaporafion of the solvents, crude methyl ester 90b 
is obtained. 

90B. Intennediate 90b is dissolved In anhydrous di^yl ether, Agrf) Is added 
and freshly activated 4A molecular sieves. Finally, aByl lodWe is added to'tifie reaction 
mixture and is stined at reflux. Ivm additional portions of aByl kxHde are added to the 
reaction mixture after a period of 20 hours and 30 hours and stirring is continued for a 
total of 36 hours. The mixture is then fUtered through ceBle and purified by flash 
chromatography on sffica gel, using EtOAcftiexane (1:4) as the eluert, to afford 
compound 90c. 

90C. Compound 90c Is dissolved in a mbcture of THF/MeOH/HzO (2:1:1) and 
UOH-Hzd Is addid. The solutlon-is stirred at RT for 2hr and the is acidified with 1 N 
HCI to pH -3 before the solvents are removed under vacuum. The resulting crude 
compound 90d Is obtained. For further details of the preceding amino acid synthesis 
see WO 00/59929, which is herein incorporated by reference in its entirety. 

flOD. Synthesis of modified kvcIIc peptide prftnursor mesylate ,. 

The modified cyclic peptide precursor mesylate Is prepared using the synthetic 
route detailed in Example 1 using N- BooO^ByKI-HhreonJne OOd In place of Boo4.-2. 
amlno-8-nonenolc add la followed by conversion to the corresponding mesylate via the 
method described in Example 2. 

The title compound Is prepared with the modified cyclic pepBde precursor 
mesylate fbimed In 90D and S-phenyHH-tetrazole by the replacement method 
elucidated In Example 21 followed by hydrolysis of the ethyl ester via the method set 
fortti in Example 22. 

Example 91. Compound of Fonmula II. whe rein As tBOC fi=OH.L«-S-,Wl8 

N H 

M A V 

V" °^ .0 = absenLY=:Dhftm,» i = 0. m = s = 1 = methvl. and f^=hvdroqgn« 
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O 

tBocHN. A 

HO'^CH, 
91a 



O 

tBocHN 



•^O 91b 



B tBocHN. 



c 



: 

91e 



tBocHN. 



Synthesis of (2S. 3SVMBo c.2 amino-3fmercaptoallvnbutanoic add (91e). 

91 A. Compound 91a is dissolved in i^ine and the solution is cooled to 0°C in 
an ice bath, tosyl chloride is added in small portions and the reaction mixture is 
partitioned between diethyl ether and H2O. The ether layer is further washed with 0.2 N 
HGI and brine, dried over anhydrous MgS04, filtered end concentrated to dryness under 
vacuum. Purification of the cmde material by flash chromatography on siHca gel, using 
hexane/EtOAc (gradient from 8:2 to 7:3 ratio) as the eluent, led to isobtion of tosyl 
derivative 91b. 

91B. To a solution of tosyl derivative 91b in anhydrous DMF, potossium 
thioacetate is added and the reaction mbcture is stinred at RT for 24 hours. A majority of 
the DMF Is then evaporated under vacuum and the remaining mixture is partitioned 
between EtOAc and H2O. The aqueous layer is re-extracted virfth EtOAc, the comb'med 
organic layers are washed with brine, dried over anhydrous MgS04 and evaporated to 
dryness. Purification of the crude material by flash chromatography on silica gel using 
hexane/EtOAc (4:1 ratio) as the eluent, affords thioester 91c. 

91C. To a solution of thioester 91c is HaO/EtOH (3:5 ratio) and aqueous solution 
of 0.2M NaOH is added and the mixture is stirred at RT for 1.5 hours. Allyl iodide is 
then added and sbmng is continued at RT for an additional 30 min. The reaction 
mixture is concentrated to half of its original volume and then extracted with EtOAc. 
The aqueous layer is acidified to pH -3 with cold, aqueous 0.5N HCI and re-extracted 
with EtOAc. The combined organk: layers are washed vifth brine, dried over anhydrous 
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MgS04 and evaporated to dryness under vacuum. The crude reacfion mbdure conteins 
at least four products; all of the products are isolated after flash chromatography on 
silica gel. using hexane/EtOAc (gradient from 9:1 to 3:1). The desired product 91d is 
the least polar compound. 

91D. A solution of compound 91d in MeOhVHzO (3:1) is mixed vnth aqueous 
NaOH (0.3 N) for 24 hours at RT and for 1 hour at 40»C. The reaction moclure Is 
acidified with cow aqueous 0.5 N Hq. the IVIeOH is removed under vacuum and the 
remainir)g aqueous mixture is extracted with EtOAc The organic phase Is dried ovar 
I^gS04 and evaporated to dryness in order to oltoln compound 91e. For further details 
of the preceding amino add synthesis see WO 00/59929. which Is herein incorporated 
by reference in its entirety. 

QiP <4 YnthP.Rfe of modified cvdic peptide precursor mesylate 

The modified cyclic peptldeT>recursor mesylate is'prepared using the synthetic 
routfe detailed in Example 1 using (2S. 3S)-W.Boc-2 amino-3(mercaptoallyl)butanoic 
acid 52e in place of Boc-L-2-amino-8-nonenolc add la followed by conversion to the 
conesponding mesylate via the method described in Example 2. 

The title compound is prepared with the modified cyclic peptide precursor 
mesylate fonned in 91E and 5-phenyHH-tetrazole by the replacement method 
eluddated in Example 21 followed by hydrolysis of Uie etiiyl ester via the method set 
forth in Example 22. 

Example 92. Compound of Formula II. w herein A = tBOG. G = OH. L = -S(OK 
M=:N 

^^"-lAr^ Q = absent Y = nhftnvl. 1 = 2. m = s ^ 1. = methyl, and = 



Wis 
hvdrooen. 



o 



Formation of modified amino acid o {92a). 



92A. The modified amino acid is prepared by dissolving sodium metaperlodate 
(1.1 eq.) in water and cooled to 0^ in an ice bath foBowed by adding dropwise a 
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soluHon of compound 91d in dfoxane. The resuWng reaction mixhire is sOned for one 
hour at 0°C and 4 houfs at 40»C. The reaction mixture is concentrated, water is added, 
and the mixture is extracted with methylene chloride twice. The combined organic 
layers are washed with water, brine, dried with anhydrous MgS04 and concentrated in 
vacuo. The methyl ester Is then reduced via the method set forth in Example 91D to 
arrive upon the modified amino acid 92a. For further details of the preceding amino 
add synthesis may be found in T. Tsuda et al., J. Am. Chem Soa, 1980, ^02, 6381 
6384 and WO 00/59929, which are herein lrKX)rporated by reference In their enttrety. 
92B. Svnthesis of modifip d cvdic peptide orecursor mesvlate 

The modified cyclic peptide precursor mesylate is prepared using the synthetic 
route detailed in Example 1 using the modified amino acid 92a In place of Boc-L-2- 
amino-8-nonenoic acid la followed by conversion to the corresponding mesylate via the 
method described in Example 2. . ' 

The title compound is prepared wHh the modified cyclic peptide precursor 
mesylate fomded in 92B and 5-phenyl-1H-tetrazole by the replacement method 
elucidated in Example 21 followed by hydrolysis of the ethyl ester via the method set 
forth in Example 22. 

Example 93. Compound of Formula II. wherein A = tBOC. G a OH. L = -^QW-, 



N N 



^l^^ . Q = absent. Y = phenyl, i = 2. m s » 1. = diethyl, and R<» H. 



o 

tBocHN^ 



: O 

Formation of modified amino acid * <y ^=f93a) ■ 

93A. The modified amino acid is prepared by dissolving sodium metaperiodate 
(1.1 eq.) in water and cooled to 0»C in an ice bath followed by adding ditjpwise a 
solution of compound 92d in dioxane. The resulting reaction mixture is stirred for one 
hour at 0»C and 4 hours at 40°C. The reaction mixture is concentrated, water is added, 
and the mixture is extracted with methylene chloride twice. The combined organic 
layers are washed with water, brine, dried with anhydrous MgSO^ and concentrated in 
vacuo. The mettiyl ester is tiien reduced via ttie method set forth In Example 91D to 
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arrive upon the modified amirw) acid 92a. For further details of the preceding amino acid 
synthesis may be found in T. Tsuda et al., J. Am. Otem. Soc., 1980, 102, 6381-6384 
and WO 00/59929, which are herein incorporated by reference in their entirety. 
S3B. Synthesis of modified cvdic pept ide precursor mesylate 

The modified cycBc peptide precursor mesylate is prepared using ^ synthetic 
route detailed in Example 1 usfrig the modified amino add 93a in place of Boc-L-2- 
amlno-8-nonenoic add la followed by conversion to fh& corresponding mesylate via ttie 
method described in Example 2. 

The fiUe compound is prepared with the modified cyclic peptide precursor 
mesylate Ibmied in 93B and 5-phenyl-1H-tetrazole by the replacement method 
elucidated In Example 21 followed by hydrolysis of the ethyl ester via the method set 
fDrthinExanq>le22. 

Example 94y Oompound of~Fomrtula II. where in A = VBCtC^ G = OH. L = 



N=N 



-SCIi>CH^.Wis V" " °^ ■ Q = absent. Y = phenvl. 1 = 0. m = s = 1.andR^ = R*= 



Had 1 . 



SH 

COOH 



' NHa 




»4a 94b 

94A. Synthesis of fSVN-Boo-2-amino-3-methv^3f 1-mercaD tn-4-bijtenvtfeutan(rfc 
acid (94b) 

L-PenidHamlne 94a is dissolved in DMF/DMSO (5:1), subsequently, 4- 
biomopentene and CsOH»H20 are added to the mixture and sBrring Is continued for an 
addifionai 12 hours. The DMF is subsequently removed «i vacuo, ttie remaining mixture 
is diluted virtlh 0.5 N Ha (at 0°C) to adjust the pH to -4-5 and then extracted with 2 
porttons <rf EtOAc The organic phase is washed with brine (2x), dried over MgS04 and 
evaporated to dryness to afford the crude carboxylic add 94a. For further details of the 
preceding amino add synthesis see WO 00/59929, which is herein incorporated by 
reference in its enflrety. 
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94B. Synthesis of moffifiPd cycfic peptide precuisor mesy latft 

The modified cyclic peptide precursor mesylate is prepared using the synthetic 
route detailed in Example 1 using the modified amino acid 94a in place of Boc-L-2- 
amlno^onenolc acid la followed by conversion to the corresponding mesylate via the 
method described in Example 2. 

The title compound is prepared, with the modified cyclic peptide precursor 
mesylate formed in 94B and S-phenyHH-tetrazole by the replacement method 
elucidated in Example 21 followed by hydrolysis of the ethyl ester via the method set 
forth In Example 22. 

Example 95. Compound o f Formula II, wherein A = tBOC. G = QH. L = 

-^^^»r-,yNl'i^ :Q=^bsent Y = phenvl,i = l m = s = 1. and = = 

H 




o 

OH 




F 
F 

95b 



Synthesis of f 2S)-N-Boc-ami no-5-difluoro-nnn-8-enoic acid (95b). 

95A. To a solution of the ketone compound 88d (0.30g. 1 mmol) in 5 ml DCM. 
DAST (Diethylaminosulfurtrifluoride, 0.2g. 1 .2 eq) is added. The reaction is kept at RT 
over a period of 2-3 days. The solvent is evaporated and the residue is purified by sHica 
gel flash chromatography using different ratios of hexanesrEtOAc as eluent 
(9:1-*5:1-»3:1-*1:1). providing the isolated methyl ester 95a. For further details 
concerning the preceding synthesis, see Tlus. Marcus A et a!.. Teimhedron, 1993, 49, 
m 3291-3304. which is herein Incorporated by reference in its entirety. 

95B. Methyl ester 95a is dissolved in THF/MeOH/HaO (2:1:1) and UOH.H2O is 
added. The solution is stirred at RT for 2hours. and is then addifies with IN HCI to pH ~ 
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3 before the solvents are removed in vacuo to afford the crude (2SH^i-Bo(>amino-5. 
difIuoro-non-8-enoic add 95b. 

BSC. Synthesis of modified cvcfir - peptide precursor mesvlate 

The modified cyclic peptide precursor mesylate is prepared using the synthetic 
route dolled In Example 1 using crude (2S)-N-Boo-amino-5KlifIuorD-non=8renoic acid 
95b In place of Boo^.-2-amlno-8-noner»oic acid la followed by conversion to the 
con«spondlng mesylate via the metfiod described in Example 2. 

The tWe compound Is prepared with the modified cycfic peptide precursor 
mesylate fonned in 95t and 5-phenyHH-tetrazoIe by the replacement method 
elucidated in Example 21 foHowed by hydrolysis of the ethyl ester via the method set 
forth In Example 22. 

Example 96. Compound of Formula II. yuherein A = tBOC. G = OH. L = 
-CFHCH^.Wis V" °" Q = absent Y = nhenvl.i = 1. m = s = 1, and = R^ = 



Boc' 




F ^ 
96c 



Synthesis of (2SVN-Boo-amino.5-fluoro-n nn^noic add (96c). 

96A. To a solution of the ketone compound 88cl In 5 ml methanol. NaBH4 (2.2 
eq) is added. The reaction mixture is stined at RT over a period of 2^ hours, and then 
quendied by 1M ammonium chtoride and extracted with EtOAc (30 ml). The solvent is 
evaporated and the crude hydroxy compound 96a Is obtained. 
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96B. The hydroxy coippound 96a is dissolved in 5 nil DCM to which DAST 
(0.2g. 1 ^ eq) is add^ and sOrred at -45 «>C for 1 hour. The reaction mixture is then 
wamfied to RT and sbrred over a period of 2-3 days. The solvent is evaporated and the 
residue is purified by silica gel flash chromatography using different ratios of 
hexanesrEtOAc as eluent (9:1-^:l-»3:1-^1:1). providing the isolated monofluoro 
compound methyl ester 95b. For further details concerning this synthesis see Buist. 
Peter H et aL, Tetahedmn Lett, 1987, 28, 3891-3894, whfch is herein incorporated b^ 
reference in its entirety. 

968. Methyl ester 96b is dissolved in THF/MeOH/HzO (2:1:1) and LIOH.H^ 
added. The sohiOon is sUned at RT for 2hours, and is then acidifies with IN HCI to pH ~ 
3 before the solvents are removed in vacuo to aflbrd the cmde (2S)-N.Boo-amino-5- 
difluoro-non-8-en(ric acid 96c. 

• 96C. Svhthesis of modifipri cvcBc peptide precuisor mfisY iate 

The modified cyclic peptide precursor mesylate Is prepared using the synthetic 
route detailed in Example 1 using crude (2^Boc.amlno.5-mQnofluoro-non.e-endic 
acid 96b in place of Boo4.-2-amlno-8-nonenoic add la followed by conversion to the 
conesponding mesylate via the method described in Example 2. 

The title compound is prepared with the modified, cyclic peptide precursor 
mesylate fbnned In 96C and 5i)henyl-imetrazole by the replacement method 
elucidated in Example 21 folfowed by hydrolysis of the ethyl ester via the method set 
forth in &cample 22. 

Example 97. Compound of For mula IIL wrfietftig A = iBOn Q = qh. L « absent. 

— i. .Q«absentY=phenvl i = 3 m»sg1.andR»«p«a^i. . 

97A. The saturated cyclic peptide precursor mesylate is prepared by cate^ 
reduction of the mesylate cyclic peptide precursor 2 with P<UC m IMeOH In the presence 
ofHz. 

The title compound is prepared with the satorated cyclic peptide precursor 
mesylate fonned in 97A and 5i)henyl-1H4etra2oie by the replacement method 
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elucidated in Example 21 foltowed by hydrolysis of the ethyl ester via ttie mettiod set 
forth in Example 22. 

the compounds of the present invention exhibit potent Inhibitory properties 
against ttie HCV NS3 protease. The following examples elucidate assays in v^ich the 
compounds of the present invention were tested for anfi-HCV effects. 

** 

Examole 98. Triazole Synthesis 

Exemplary triazole derivatives for use in preparing compounds of the invenfion 
may be prepared as set forth in ttie examples below: 




'^^^ ' Xylene 
24.72h 

Triazoles of the present invention may be prepared by reacting 4mmol of alkyne 
compound 98a. which is commercially available or made from procedures elucidated 
infra, and Bmmol of trimethylsilyl azide in 2ml of xylenes In a pressure tube for 24-72 
hours at 140*^C. The resulting reacfion mixture was directly separated by silica column* 
yielding triazole 98b in 30-90% yield. 

Example 99. Alvkvne Synthesis 
99A. Sonooashira Reaction 

Cnl 

TEA, 
M«CN 



liaMB<>|,Br 

Alkynes used In the present invention can be made by the Sonogashira reaction 
tyy reacKon of a degassed solufion of 4minol of primary ail^yne compound 99a. 4rraTiol 
of an aryl halide (Y-haDde), and 1ml of triethylamine and 10ml of acetonllrile with 
140mg(02mmol) of PdCl2(PPh3)2 and 19mg(0.1mmol) of Cul. The resutting reaction 
mixture is degassed and sfined for 5 n^utes at RT. The reacSon Is then heated to 
90°C and stirred for 12 hours. Subsequently, the reacfion mixture is concentrated 
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vacuo and purified by.sllica column to afford the substituted alkyne 98a in a 60-90% 



yield. 



99B. Synthe sis of Alkvnvl AmMftR 
HCr ^ ^ ^ DMF ' rX 

Additional alkynes used in the present invention can be made by reading lOmmoi of 
alkynyl acid 99b, 11mmo! of BOP. and 22mmol of WEA in 15ml of DMF with llmmol of 
amine 99b and stirring at room temperature for 3 hours. The reacOon mixture is then 
extracted by ethyl acetate (2x50ml); washed with 1M NaHCO3(2x30ml), water(2x30ml), 
5% citric acld(2x50ml) and brine(2x30ml); dried over anhydrous sodiurh sUtfote; and 
concentrated in vacuo to afford alkyne 99d in a 90% yield. 

Example 100. Compound of Fomiula 11. wharein A = tBQC. G = OH. L = ahsftrrf , 



X 



Wis X .X = H.Y = 4:t4>iitYlDhenvl.i»3.i n °s = 1.andRg«iy»8H 



Xykae 



Me 110<t;i2k 
100a 100b 




100c 




"'^etitte compound was prepared by the foltowing method: 2mmol(0.54g) Of Boc 
mettiyl ester azWoproline 100a and ZSmnrol of 4^ert-Butylphenylacetylene 100b were 
) dissolved in 2ml of xylenes and stined at IIOX for 12 hours. The resutting reacfion 
mixture was directly separated by silica column to resolve isomers 100c and lOOd, vi«h 
a yield of 90%. 
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The title compound was then formed via the RCM procedure described in 
Example 1 using 100b In the place of hydroxyl proHne. followed by hydrolysis of the 
ethyl ester via the procedure described In Example 106. 

[M+Na]* = 671.72. 

Example 101. nnmoound of FoimiJla II. virhere in A = tBOC. G « OH/L » absent. 

W is JL .x = 4-t-butvlDhenvl Y = H.i = 3 -m = s = 1.andR^ = R*=H. 

The title compound was prepared via 1^1^ procedure described in Example 1 
using 100c in the place of hydroxyl profine. followed by hydrolysis of the ethyl ester via 
the procedure described 'm Example 1 06. 

IM+H1* = 649.44. 

Example 102. Compound of F ormula II. wherein A = tBOC. G = OH. L » absent. 
Wis J> .XandYaretakfintooether = p h6nvl.i = 3.m = s=1.andR^ = R*=H. 




102c 



The triazole-substHuled proline corresponding to the tiOe compound vras 
prepared by dissolving 1.5mmoK0.5g) of hydroxyproline mesylate 102a and 4.5 mmol of 
benzotiiazDie 102b in 5ml of DMF, adding 9mmol(2.9g) of cesium carbonate and stining 
the resulting reaction mixture at 70X for 12 hours. The reaction mixture vtas extracted 
with EtOAc washed virfth 1M sodium bicarbonate and brine. The organic layer was 
dried over MgS04 and concentrated in vacuo. Expected isomers 102c and 102d were 
resolved via sifica column chromatography. 
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The title compound was then formed via -the RCM procedure described in 
Example 1 using 102d in the place of hydroxyl proline, followed by hydrolysis of the 
ethyl ester via the procedure described in Example 106. 

[M+Nar = 588.46. 

Example 103. Compound of Formula II. wherein A = tBOC. G - OH? L =- absent 

W 

N 

Wk . X and Y tak en together = phenyl, i = 3. m = s = 1. and = H. 

The title compound was fonned via the RCM procedure described In Example 1 
using 102c in the place of hydroxyl proline, followed by hydrolysis of the ethyl ester via 
the procedure described in Example 106. 

IM+Naj* = 588.50. 

Example 104. Compound of Fonnula IK wherein A = BQC. G - OH. L = absent 

W 

M 

Wfe. X .X = Y = phenvl.i = 3.m = s = 1.andR^ = R^=H 

The triazole-substituted proline con^sponding to the title compound was 
prepared by dissolving 1.5mmoK0.5g) of hydroxyproline mesylate 102a and 4.5 mmol of 
benzotriazole 102b in 5ml of DMF. adding 9mmol(2.9g) of cesium cariSonate and stirring 
the resulting reaction mixture at TO-'C for 12 hours. The reaction mixture was extracted 
vwlth EtOAc. washed vwilh 1M sodium bicarbonate and brine. The organic layer was 
dried over MgS04 and concentrated in vacuo. 

The title compound was then fornied via the RCM procedure described in 
Example 1 using the triaa)le-substituted proline of the present example in the place of 
hydro}Qrl proline. foHowed by hydrolysis of the ethyl ester via the procedure described In 
Example 106. 

IM+Nar = 690.42. 
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Example 105. Compound of Formula ll. w herein A = tBOC. G = OEt, L = absent, 

N 

Wis -L ■X = Y=:phenvl.i = 3.mg s = 1.andF^ = R* = H. 




2 

The Utte compound was prepared by dissolving 0.041mmol of the title compound 
of Example 2 and.Q.123mmol of 4.5 -diphenyftiiazole in 3ml of DMF. adding 0^46mmol 
of cesium cartwnate (80mg), and reacHng at 7(yC for 12 hours. The reaction mixture 
was then extracted with EtOAc and washed with 1M sodium l)icarl3onate (2x30ml) and 
water (2x30ml). The resulting organic solution was concentrated in vacuo to dryness. 

Exami^ 106. Compound of Formula II. w heran A = tBOC. G = OH. L = absent, 



Wis X ■X-Y = Dhenvl-i = 3.m = s = 1,andR^ = R^=H. 

The title compound was prepared by dissolving 0.041 mmol of the title compound 
of Example 105 in 3ml of dioxane, adding 2ml of 11^ LiOH, and reacting at RT for 8 
hours. Subsequently, the pH of reactfon mixture was adjusted to 3 with citric acid, 
extracted with EtOAc followed by washing with brine and water. The organic solution 
was concentrated in vacuo for purification by HPLC. 

IM+Naf = 690.42. 
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Example 107. Compound of Formula H, wherein A = tBOC, G = OH, L = abserrf, 

N"^ Y 

WJs.-i- >X = Y = phenvlJ = 3.m = s==1.andR^ = R^=K 




107a 107b 

The triazole-substituted proline precursor of the title compound was prepared by 
dissolving 0.93mmol (0.25g) of azidoproline 100a and 1mmol of diphenyl acetylene in 
2ml of xylenes, heated to 110^C, ahd stin^ed for 12 houre. The reaction mixture was 
directly separated by silica column to afford 0.27g of 107a (90%). IM+H]+: 449.05. 
0.26g of 107b was obtained by the hydrolysis procedure elucidated in Example 105 
(99%). 

» The title compound was then fonned via the RCM procedure described in 

Example 1 using 1 07b in the place of hydroxyl proline. 
IM+Nar = 691.99. 

Example 108. Compound of Fonrmla IK wherein A = tBOC. G = OH. L = absent 

X Y * 

i Wfe. . X = n-oropvi. Y = ohenvl. i = 3. m = s = 1. and = R^ = H . 
1D8a Triazole Fonfnatlon 

The 4*(n-propyl)-5-phenyKriazole was prepared via the procedure of Bcample 
98 using r)-propyl phenylacetylene and sodium azkle. 
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The tRIe compound was prepared with the title compound of Example 2 and 4-{n- 
propyl)-5-phenyttriazole 108a according to the procedure set forth in Example 105 and 
subsequent hydrolysis of the ethyl ester via ttie procedure of Example 106. 

IM+Nar = 657.99. 

i 

Example 109. Compound of Fomiula II. wherein A = tBOC. G = OH. L = absent 

X Y 

. w 

Wis X . X = m-methoxvDhenvl Y = o- methoxvphenvl. I = 3. m = s = 1 . and = R* = 
H. 

109a Alkyne FomtaOon 
) The 2-(nHnethoxyphenylH-melhoxyphenylacetylene was prepared via the 

procedure of Example 99Afrom 4-methoxyphenylacetylene and 34)ronfK>anisote. 

109b Triazole f=bnnafion 

The 4-(m-methoxyphenyl>-5-(p-methoxyphenyl)triazole was prepared via the 

> procedure of Example 3 using alkyne 109a and sodium azide. 

The title compound was prepared with the tlUe compound of Example 2 and the 
4-(m-methoxyphenyl)-5-(p-methoxyphenyI)lriazDle 109a according to the procedure set 
forth in Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 
) Example 106. 

[M+Naf = 752.08. 

Example 110. Compound of Formula II. w herein A = tBOC. G = OH. L = absent. 

X Y 

w 

Wis X ■ X = nvbromophenvl Y = p- methoxvphenvl. i = 3. m = s = 1. and « « 
> H. 

110a Alkyne Formation 
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The 2-<niv^mophenyi)-4Hnethoxyphenylacetylene was prepared via the 
procedure of Example 99A fmm 4Hfnethoxyphenylacetylene and 3-lodo-5- 
bromobenzene. 

110b Triazole Formation 

The 4-<m4>romophenyl)-5-<p-methox^henyl)tr{azole was prepirbd via the 
procedure of Example 3 using alkyne IIOli and sodium azide. 

The title compound was prepared yOh the tWe compound of Example 2 and the 
» 4-(m-bromophenyl)-5-{p-methoxyphenyl)triazole 110a according to the procedure set 
forth in Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 
Example 106. 

IM+Nar = §00.05. 

i Example 111. Compound o f Fomwla 11. wherein A = tBOC. G = OH. L = absent: 

W 

N 

JfiLfe, X , X = 1-napthvl. Y = p-metho xvphenvl, i = 3. m = s = 1. and = = H, 
111a Alkyne Fomiatton 

The 2-(1-napthyl)-4-methoxyphenylacetylene was prepared via the procedure 
of Example 99A from 1-iodonapthelene and 4-methoxyphenylacetylene. 

) 
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111b triazole Formatibn 

The 4-(m*romophenylV5KPHfnethoxypheny^ was prepared via ttie 
procedure of Example 3 using 2-(1-nap1hyl)-4-methoxyphenyIacetylene 113a and 
sodium azide. 

5 

The title compound was prepared with the title compound of Example^ 2 and ttie 
4-(1-napttiyl)-5-(p-methoxyphenyl)trfa2ole 113a according to the procedure set forth In 
Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 
Example 106. 
0 IM+Nar = 772.11. 

Example 112. Comoound of Fbmiula II. wherein A = tB OC. G = OH. L = absent, 
x y 

H - 

Wis X ,X = 24hienvl.Y = DHrneth6xvDhenvl.i = 3. m = s = 1.andR^ = R^=H. 
112a Alkyne Formation 

5 The 2-<2-thlenyI>4-^ethoxyphenylacetylene was prepared via the procedure 

of Example 99A from 2-lodo-thiophene and 4-methoxyphenylacetylene. 

112b Triazole Formation 

The 4-{2-ttiienyl)-5-(p-metiioxyphenyl)triazole was prepared via ttie procedure 
) of Example 3 using 2-(2-ttiienyl)-4-mettioxyphenylacety!ene 112a and sod 

The Vrtle compound was prepared witti the titie compound of Example 2 and ttie 
4-(2-ttiienyl>5-(p-mettK)xyphenyl)triazole 112a according to ttie procedure set fortti in 
Example 105 and subsequent hydrolysis of ttie ettiyl ester via the procedure of 
> Example 106. 

[M-mr = 705.31. 
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Example 113. Compound of Formula II. wherein A = tBOC. G = OH. L = absent , 

W 

N 

iOLfe. -J- . X = 3-thienv l. Y = D-methoxvohenvl. i = 3.m = sg1andR^ = R* = H. 
113aAlkyne Fomiation 

The 2-(3-thienyl)-4-methoxyphenylacetylene was prepared via tfief procedure 

> of Example 99a from 2-lodo-thiophene and 4-methoxyphenyIacetylene. 

IISbTriazole Fonnation 

The 4-(3-thienyl)-5-(p-methoxyphenyl)triazole was prepared via the procedur^ 
of Example 3 using 2-(3-thienylH-methoxyphenylacetyiene 1 13a and sodium azide. 

) 

The title compound was prepared with the title compound of Example 2 and the 
4-(3-thienyl)-5-(p-methoxyphenyl)tn^le 113a according to the procedure set forth bi 
Example 105 and subsequent hydrolyste of the ethyl ester via the procedure of 
Example 106. 

> [M+Nar = 727.21. 

Example 114. Compound of Fonmula 11. wherein A = tBOC. G = OH. L = absent 

w 

N 

^ . X = 4-pvrazoM, Y = D>methoxvDhenvl, i = 3, m = s = 1, and = R^=: 
1 14a Alkyne Formation 
) - The 2-(4-pyra2olyl>4-methoxyphenylacetylene was prepared via the 

PfTDcedure of Example 99A from 4-lodopyrazole and 4-methoxyphenylacetyIene. 

1 14b Triazole Formation 

The 4-(4-pyrazolyl)-5-(p-methoxyphenyl)triazole was prepared via the 
5 procedure of Example 3 using 2-(4-pyrazolylH"methoxyphenylacetylene 114a and 
sodium azide. 
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The ttle compouiW was pr^afed wHh the tWe compound.of Exaupte 2 and thfe 
4-(4i>yrazDlylV5Kp-methoxyphenyl)triazote 1 14a accoidftig to the procedure set forth In 
Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 

Example 106. 
5 |M+H1* = 700.82. 

Example 115. r^mnound of F ^ nniila II. wherein A = tBOC. G = OH, L = at)sent. 

W 

Wis JL ■X = 3-Dvridvl. Y = n-methoxvDhi*nvl i = 3.m = s = 1.andR =Fr=a 

115a Alkyne Fonnation 
) The 2-(3-pyridyl>4-methoxyphenylacetylene was prepared via the procedure 

of Example 99A from 3-k)dopyridine and 4-methoxyphenytecetylene. 

IISbTrlazole Formation 

The 4K3^)yridyl)-5KpHnethoxyphenyl)triazole was prepared via the procedure 
5 of Example 3 using 2-(3-pyridylH-methoxyphenylacetylene 115a and sodium azide. 

The title compound was prepared with the title compound of Example 2 and the 
4K3-pyridyl).5Kp^nethoxyphenyl)lriazole 115a according to the procedure set forth in 
Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 

0 Example 106. 

IM+Hr = 700.36. 

Example 116. Compound of F o rmula II. vtfherein A = tBOC. G = OH. L = absent. 

Wis X X = 2-pvridvl. Y = tMnethoxv p h«=^nvt i = 3.m = s«1.andR?»R*°H. 

5 116a Alkyne Fonnation 

The 2-(2^>yridylH-methoxyphenylacetylene was prepared via the procedure 

of Example 99A from 2-fodopyridine and 4-melhoxyphenylacetylene. 
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116b Triazole Formation 

The 4-(2i}yridyl)-5-(p-methoxyphenyi)triazole was prepared via the procedure 
of Example 3 usirig 2-(2*pyridyl>4>mettK>xyphenylacetylene 116a and sodium azide. 

The title compound was prepared with the title compound of Example 2 and the 
4-(2-pyridyl)-5-(p-methoxyphenyl)triazole 116a according to the procedure set forth in 
Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 
ExamplelOS. 
> IM+Hf = 700.82. 

Example 117. Compound of Fonnula II. wherein A = tBOC, G = OH, L = absent 

w •■ - 

N 

Wis X . X = 2-thiazolvK Y = DHmethoxvphenvK i - 3, m = s = 1 , and = = H, 



rii(]I)>S%eq 
Col 
TEA, 
McCN 




U7a U7b ii7e 

117A. Alkyne Formation 

The alkyne of the cunrent example, 2-(2-thiazolyl)-4-methoxyphenylacetylene 
was prepared by adding to a degassed solution of 4mmol of 4-ethynylanisole, 4mmol of 
2-bromothiazole, and 1ml of triethylamine in 10ml of acetonitrile,140mg(0.2nunol) of 
PdCl2{PPh3)2 and 19mg(0.1mmol) of CuL The mbcture was degassed and stin^d for 5 
minutes at RT and heated to 90**C for 12 hours. The reaction mixture was concentrated 
in vacuo and purified by silica column to afford 0.61g of brown lk|uki in a 70% yield. 

IM+H1+: 216.17. 1HNMR (CDCI3. 500MHz) 57.765(d. J=3Hz. 1H). 
7.472-7.455(m, 2H). 7.277 (d, J=3.5Hz, 1H), 6.837'-6.820 (m, 2H). 3.768 {s, 3H). 



S 
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r\- — f 



+ TMS-N, 




U7c 



117d 



117B. Triazole Formation 
The 4^2.thiazolyI>5KFHnethoxyphenyI) triazole 117d was prepared by adding to a 
pressure tube 0.3g of 117c. 0.74ml of trimethylsilyl azide. and 4ml of xylenes and 
heating the mixture to 140»C for 48 hours. The reaction mbdure was directly separated 
by silica column to afford a brown Hquid (117d) after purification (O.iSg. 50%). 

IM+H1+: 259.27. IHNI^R (DMSOde). 500MHz) 5 8.016(d. J=8.5H2, 2H). 7.929(d. 
J=3HZ. 1H). 7.8ir(il. J=3Hz. 1H). 7:066(d. J=8.5Hz. 2H). 3.824(s. 3H). 





ma 



JI7e 



117c Ethyl Ester 117e was prepared by dissolving 0.041mmol of mesylate of 
macrocydic precursor 117d and 0.123mmol of 117d in 3ml of DMF. adding 0.246mmol 
cesium carbonate, and reacting, at 7(y>C for 12 hours. The reaction mixture was 
extracted with EtOAc. washed with 1M sodium bicarbonate (2x30ml) and water 
(2x30ml)^ and concentrated In vacuo to obtain ethyl ester 117e. 

IM+H1+: 734.34 



Preparation of title compound 
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UOB/KMaM 




IITc m 

Hydrolysis of etttyl ester 117c was achieved by dissoMng 117e in Zml of dioj^ne. 
adding 2ml of 1M LiOH, and sUning the lesufiing reaction mixture at ITT for 8 hours. 
The pH of tfie reaction mixture was adjusted to 3 with citric add; tfien the reaction 
mixture was extracted with EtOAc, and washed with brine and water. Hie organic 
solution was conc^trated in vacuo for purffication by HPLC which afforded a yeHow 
powder after lyofrfiiHzation (lOmg, yield 34%). 

IIWI+H1+: 706.33, 1HNMR (DI\«SO-d6, 500MHz) 5 12.283 (s, broad, 1H), 8.750 (s. 
broad, 1H), 8.014 (d, J=9H2, 2H), 7.938 (d. J=3.5H2, 1H), 7.852 (d, J=3.5Hz. 1H), 6.997 
(d, J=8Hz, 2H), 6.927 (d, J=7, 1H). 5.555 (s, broad. 1H), 5.499 (m. 1H), 5.298 (t. 
J=18Hz and 9Hz, 1H), 4.643 (t. J=16 Hz and 8Hz, 1H), 4.558 (d, J=11.5Hz, 1H), 
4.125-4.093 (m, 2H). 3.802 (s, 3H), 2.890-2.847 (m, 1H), Z542-2.497(m, 2H), 
2.123-2.106 (m, 1H), 1.806(s, broad, 1H), 1. 701-1 .663(m, 1H). 1.519(s, broad, 1HX 
1.460~1.435(m. IH), 1.314~1.074(m, 16H). 

6 

Example 118. Compound of Fbnnula 11. wh^ein A = tBOC. G = OH. L = absent 

V 

V* 

Wb. JL . X = benzvl.Y = Phenyl. i = 3. m = s = 1. and R^ = R*=H. 

118a Alicyne Fonnation 

The 2-(benzyl)-4-methQxyphenylacetylene was prepared via the procedure of 
Example 1 17A fipom 4-iodobenzene and 3-phenyl-propyne. 
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1 1 8b Triazole Formation 

The 4-(benzyl>&<iMnethoxyphenyl)lriazole was prepared via the procedure 
of Example 3 using a^benzylH-methoxyphenylacetylene 118a and sodium azide. 

The tme compound vwas prepared vwilh the title compound of Example 2 and the 
4-(2-benzyI>5^p4nethoxyphenyl)tiia2ole 118a according to the procedure set forth In 
Example 105 and sul)sequent hydrolysis of the ethyl ester via the procedure of 
Example 106. 
) IM+Hr = 700.82. 

Example 119. Compound of R irmula 11. wherein A = tBOC. G = OH. L = abser^t, 
X y ■ , . 

Wis X X = n.butvl.Y = nhefwl.i = 3.m = s = 1.andl^ = R*=H. 

5 119a Triazole Fonnation 

The 4-(n-butyl)^henyl triazole was prepared via the procedure of Example 

3 using n-bulyH-phenytecelylene and sodium aade. 

''• ■ 

The title corr>pound was prepared with the title compound of Example 2 and the 
0 4-{n4>ulyl)-5i)henyl triazole 119a according to the procedure set forth in Example 105 
and sul>sequent hydrolysis of the ethyl ester via the procedure of Example 106. 
|M+Hr = 649.44. 

Example 120. expound of F n rmula II. wherein A = BOC, G ^ OH. L = absent. 

X Y 

H 
V 

5 Wfe. X = nnaroDVI. Y = n-oropvl. I -3. m = s = 1. and = R* = H . 
120a Triazole Fonnation 
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The 4,5-(rvpropyl)triazole was prepared via the procedure of Example 3 using 
4-octyne arnJ sodium azide. 

The title compourKi was prepared with the title compound of Example 2 ar)d the 

> 

4.5-<i>-propyl)triazole 120a according to the procedure set forth in Example 105 and 
subsequent hydrolysis of the ethyl ester via the procedure of Example 106~^ 
[M+Hr = 601.46. 



Example 121. Compound of Fomiula II. wherein A = tBCX). G = OH, L » absent, 

W 

H 

} Wis X ,X = 4-(N,N-dimethylamino)phenyl,Y = phenyl.] = 3. m = s = 1, and R^ = R* 




121c 



12lil 
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pjJ2^-^ILftiffl!fl«i9tierBBir^^substiM^ Phenyl triazote 121b was prepared by 
dissolving Immol of 121a (Triazole 121a was prepared by the method set forth in 
Example 2 using commercial phenyl acetylene and sodium azide) in 16ml 1:15 
MeOH/CHCb, adding 0.28ml of TEA. and in a dropwise manner adding 0.128ml of 
bromine. The resulting reaction mixture was stirred for 2 hours. To the reaction mbdure 
was added cold 10% NaaSjOs until the the mixture turned colortess. The mbdure was 
extracted with EtOAc. washed witti brine and water, dried over Na2S04, and 
concentrated in vacuo to afford 0.216g of 121b after purification by silica column (97%). 
[M+H1+: 224.19. 

121B. Mesylate replacement 0.2g of 121c was prepared via the procedure 
elucidated in Example 3 from purified 121b and the title compound from Example 2. 
IM+Na]+:721.00. 

121C. Suzuki Coupling. Ethyl ester 121d vras prepared by dissolving 0.07mmol 
(50mg) of 121c In 3ml of DME and adding to this solution 0.21mmol (35mg) of 4- 
dimetiiylaminophenyl boric acid. 137mg of cesium carbonate, and lOOmg of KF. To the 
subsequently degassed reaction mbclure was added 5mg of Pd(PPh3)4. The resulting 
reaction mixture was heated to 90»C and stirred for 12 hours. The reaction mixture then 
viras extracted v»fith EtOAc, washed witti brine and virater. dried over Na2S04. 
concentrated in vacuo, and purified by sffica column to afford 40mg (78% yield) of 121d. 

121D. Ethyl Ester Hydrolysis. 12mg of 121e vifas made via the procedure set 
forth in 106 from 121d after purification by HPLC (30%). IM+H1+: 712.33. 

Example 122. Compound of F o rmula 11. v>;herein A = tBOC. G = OH. L = absent. 



Wis i . X = fN.N-diethvlaminQVnetti v L Y = ohenvl. ig3.m = s = 1.andR^ = R* = 
H. 

122a Triazole Formation 
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pCWU»aW*liit^WiM was prepared via the 

procedure of Example 3 using 3-diethylamino-1-phenylpropyne and sodium azide. 

The title compound was prepared with the title compound of Example 2 and the 
4-(N,N-diethylaminomethyi)-5-phenyltriazole 122a according to the procedure set forth 



Example 106. 

tM+Hr = 678.44. 

Example f 23. Compound of Formula 11. wherein A = tBOC, G = OH. L = absent. 



Alkyne 123a was prepared by dissolving lOmmol of phenylpropynoic acid, 11mmol of 
BOP, and 22mmol of DIEA in 15ml of DMF and to which was added Hmmol of 
diethylamtne. The resulting reaction mixture was then stinted at RT for 3 hours. The 
reaction mixture was extracted with EtOAc (2x50ml), washed with 1M NaHC03 
(2x30ml), water (2x30ml), 5% citric acid (2x50ml), and brine (2x30ml). The organic 
extract was dried over anhydrous Na2S04 and concentrated in vacuo to afford 1.8g 
(90%) of 123a [M+H1+: 202.09. 

123B. Tria2X)le Fonnatjon 

The 4-<N,N-diethylaminocaribonyl)-5-phenyltriazole 123b was prepared >da 
the procedure of Example 3 using 123a and sodium azide. 

The title compound was prepared with the title compound of Example 2 and the 
4-(N,N-diethylaminocarbonyl)-5-phenyltriazole 123b according to the procedure set 



In Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 




123A. Alkyne Formation 




123a 
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forth lg?©^ro0ia!!B)Qafed''dai3<i<iu§ja! hydrolysis of the ethyl ester via the procedure of 

Example 106. 

[M+H1+: 692.47. 

Example 124. mmnound of F o nmula 11. wherem A = tBOC. G = OH. L = absent. 

Wis jL X = rn^loroD»^Mwl Yg4-et h o^nmherivl.i = 3.m = s = 1.aridR^ = R* = H . 

124a Alkyne Formation 

The 2-{nhchlorophenyl)-4-methoxyphenylacetylene was prepared via the 
procedure of Example 99 from 3-chloro-bromobenzer» ar«l 4-methoxyphenylacetylene. 

124bTria20le Formatiort 

The 4-(rr»-chIorophenyl>5-(p-methoxyphenyl)triazole was prepared via the 
procedure of Example 3 usir^ 2-(mKdilorophenylH-methoxyphenylacetylene 124a and 
sodium azide. 

The title compound was prepared with the title compound of Example 2 and the 
4-i mKJilorophenyl)-Mp-methoxyphenyl)triazole 124a according to the procedure set 
forth in Example 105 and subsequent hydrolysis of the ethyl ester via the procedure of 

Example 106. 

[M+Hr = 747.37. 

Example 125. r^mr>ound of F o rmula li. wherein A = tBOC. G = OH. L « absent. 
V** 

Wis JL X gg-ohenvleth ftnvl- Y = Phenyl. i =3. m = s = 1. and R^ = R* = H. 

The tWe compound was prepared with by the Suzuki reactton described In 
Example 121 from 121c and phenylethenylboionfc acW and subsequent hydrolysis by 
the procedure described in Example 106. 

IM+Hr = 695.30. 
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Example 126. Compound of Formula II. wherein A = tBOC. G = OH. L = absent 
W ts 5t6-methvlbenzotriazole> i = 3. m = s = 1. and = = H . 

The title compound was prepared with the title compound of Example 2 and the 
5,6-methylben2otriazole according to the procedure set forth in Example 105 and 
subsequent hydrolysis of the ethyl ester via the procedure of Example 106. 

[M+Hr = 595,42. 

Example 127. Compound of Formula II, wherein A = tBOC. G = OH. L = absent. 

w 

N 

W is X . X = N-ethvlaminocarbonvl, Y = phenyl, i = 3. m = s = 1. and = = H. 
127a. Alkyne Fonmation 

J — o + -"^^ -^t^ 

127a 

AHcyne 127a was prepared by dissolving lOmmol of phenylpropynoic acid. Ilmmol of 
BOP, and 22mmol of DIEA in 15ml of DMF and to which was added Hmmol of 
ethyiamine. The resulting reaction mtzture was then stinred at RT for 3 hours. The 
reaction mixture was extracted with EtOAc (2x50mlX washed with 1M NaHC03 
(2x30ml), water (2x30ml), 5% citric acid (2x50ml), and brine (2x30ml). The organte 
extract was dried over anhydrous Na2S04 and concentrated in vacuo to afford 1.8g 
(90%) of 127a. IM+H1+: 177.09. 

1 27b Triazole Fomnation 

The 4-(N-ethyiam{nocarbonyl)*5-phenyitriazole was prepared via the 

f. 

procedure of Example 3 using 127a and sodium azide. 

The title compound was prepared with the title compound of Example 2 and the 
4-(N-ethylaminocartx)nyl)-5-phenyitriazole 127b according to the procedure set forth in 
Example 105 arnl subsequent hydrolysis of the ethyl ester via the procedure of 
Example 106. 
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Example 128. . nnmnound of Fo m nnfa ». wherein A = -<C=OVCM^ . wherein R « 

X Y 

H 

nuriopenM. G = OH. L = absent W is X . X = phenyl. Y = phenyl, j = 3, m = s = 1. 
andR^ = R*=H. 

128a - Amine deprotecfon. 

0.041mmol of the tiOe compound of Example 105 is dissolved in 4ml of a 4M 
solution of HO m dioxane and stirred for 1 hour. The reaction residue 128a is 
concentrated h vacuo. 

128b - Chtoroformate Reagent 

The chlorofonnate reagent 128b is prepared by dissolving 0.045mmol of 
cydopentanol In THF (3ml) and adding 0.09mmol of phosgene in toluene (20%). The 
resulting reaction mixture is stirred at room temperature for 2 hours and the solvent is 
removed in vacuo. To the residue is added IXI^ and subsequentiy concentrated to 
dryness twice in vacuo yielding chtorofonnate reagent 128b. 

1 28c - CariTamate formation 

The eue carbamate is prepared by dissolving residue 128a In 1ml of THF. adding 
0.045mmol of TEA. and cooling the resulting reaction mixture to 0°C. To this (W 
reactton mixture is added chtorofonnate reagent 128b In 3ml of THF. The resulting 
reaction mixture is reacted for 2 hours at 0«>C. extracted with EtOAc, washed by 1M 
sodium bicarbonate, water and brine, dried oyer MgS04, and concentrated in vacuo to 
dryness. The crude compound is purified by silica column and the ethyl esler is 
i subsequently hydrolyzed by the procedure set forth In Example 106. 
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ExarBJ)IS S Qdi&Tn1jBb"gA^^D?f^^ ll. wherein A = --fC^OVO^RV wherein = 

w 

N 

cvclobuM. G = OH. L = absent W is JL . X = phenyl, Y = phenyl, i = 3. m = s = 1, 
andR^ = R^ = H . 

The title compound is prepared by the method described in Example 33 with the 
title compound of Example 105 and cyclobutanol. followed by ethyl ester hydrolysis by 
the procedure set forth in Example 106. 



Example 130. Compound of Fonnula II. wherein A = -fOOV-CM^^ wherein R^ = 

w 

N 

cyclohexvl. G = OH, L = absent. W is X . X = phenyl, Y = phenyl, i = 3, m = s = 1, 
andR^ = R^=K 

The title compound is prepared by the method in Example 33 with the title 
compound of Example 105 and cyclohexanol, followed by ethyl ester hydrolysis by the 
procedure set forth in Example 106. 



Example 1 31 . Compound of Fomr)ula II. wherein A = ^c=0>-0-R\ wherein R^ = 

XG = OH.L = absent Wis X . X = phenyl. Y = phenyl, i = 3. m = s = 1. and 
= R*=H. 

The tiSe compound is prepared by the method described in Example 33 with the 
title compound of Example 105 and (R)-3-riydioxytetrahydroluran, followed by ethyl 
ester hydrolysis by the procedure set forth in Example 106. 
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ExantpO W U S lOA«n fffln"a tftlFiSlnula II. wherein a = ^C=0V<>-RV wherein = 



X Y 

U 



>, ci = nH . i =absentWis i X = phenyl. Y = phenyl. i = 3. m = s = 1. apd 

The title compound is prepared by the method in Example 33 with the title 
compound of Example 105 and (S)^ydroxyletrahydn)furan. followed by ethyl ester 
hydrolysis by the procedure set fortti in Example 106. 

Example 133. mmnound of Fo r mula II. vyherein A = -<C=0)-O-R\ wherein = 

X Y 

oQ- rt^nH i rrabsent.Wis X , X = nhenvl. Y = phenyl, i = 3. m = s = 1. 
andR^»R*°H . 

The title compound is prepared by the method in Example 33 with the title 

(A 

compound of Example 105 and **^oh. followed by ethyl ester hydrolysis by the 
procedure set forth in Example 106. 

Example 134. nompound of F o rmula II. wherein A = -<C=0)-R\ wherein R^ = 

H 

nvdopentvl. G = O H. I = absent W is X . X = phenyl, Y = phenyl, j = 3. m = s = 1. 
andR^ = R*=H. 

The title compound Is prepared by dissolving 0.041mmol of the title compound 
from Example 105 in 4ml of a 4M solution of HCI in dioxane and stining the reaction 
mixture for 1 hour. The reacBon residue is concentrated in vacuo. To this residue. 4ml 
of THF and 0.045mmol of TEA is added, the mixture is cooled to 0»C. to which Is added 
0.045mmol of the cydopental acid chloride. The resulting reaction mixture Is stlned for 
2 hours at 0»C. The reacBon mixture is then extracted with EtOAc, washed with 1M 
sodium bicarbonate, water and brine, dried over MgS04 and concentrated to dryness in 
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vacijpiC WliMiBB'ktor^^ by silica column and the ethyl ester is 

subsequently hydrolyzed by the procedure set forth in Example 106. 

Example. 1 35. Compound of Fonnula IK wherein A = ^c=OV-NH-R\ wherein 

X Y 

U 

= cvdopenM. G = OH. L = absent. W is X .X= phenyl Y = phenyl. i = 3. m = s = 1. 
andR^ = R^=H. 

The tRIe compound is prepared by dissolving 0.041 nvnol of the title compound 
from Example 105 in 4ml of a 4M solution of HCI in (fioxane arid stirring for 1 hour. The 
resulting reaction residue is concentrated in vacuo, dissolved In 4ml THF, and cooled to 
O^C. To the CPC solution is added 0.045mmol of cydopentyl isocyan^te and the 
resulting reaction mixture is stin-ed at RT for4 hours. The solution is then extracted wtth 
EtOAc, washed with 1% HCI, water and brine, dried over MgS04. and concentrated h 
vacuo to dryness. The crude compound is purified by silica column and the ethyl ester 
is subsequently hydrolyzed by the procedure set forth in Example 106. 

Example 136. Compound of Formula IL wherein A = -fCsS)-NH-R\ v»herein 

W 

N 

= cvclopentvl. G = OH. L absent. W is X . X ^ phenyl. Y = phenyl, i 3, m = s 1 . 
andR^ = R^=H . 

The title compound is prepared by dissoMng 0.041 mmol of the title compound 
from Example 105 in 4ml of a 4M solution of HCI in dioxane and stirring for 1 hour. The 
resulting reaction residue is concentrated in vacuo, dissolyed in 4ml THF, and cooled to 
O^C. To the 0^ solution is added 0.045mmol of cydopentyl isothiocyanate and the 
resulting reaction mixture is stirred at RT for 4 hours. The solution is then extracted with 
EtOAc, washed wth 1% HO, water and brine, dried oyer MgS04, and concentrated in 
vacuo to dryness. The crude compound is purified by silica column and the ethyl ester 
Is subsequently hydrolyzed by the procedure set forth in Example 106. 
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p.^»jpf;iWUSI gAhrfM4Ari&'^fl^rTn..ta II. where tn A = -S (0)y-R\ wherein = 



N 

rvrJoDentvl.G = O H, » ^absentWis X , X = phenyl. Y = phenyl, j = 3. m = s = 1 . 
andR^ = R*=H. 

The tille compound Is prepared by dissolving 0.041mmol of the title compound 
from Example 105 in 4ml of a 4M solution of HCI in dioxane and stirring for 1 hour. To 
the resulting concentrated reaction residue, which has been dissolved in 4ml THF. is 
added 0.045mmol of TEA. and cooled to 0»C. To the QPC solution is added 0.045mmol 
of cydopentyl solfbnyl chloride and the resulting reaction mixture is stirred at 0»C for 2 
hours. The solution Is then extracted v«th EtOAc. washed with 1M sodium bicarbonate, 
water and brine, dried over MgSO*. and concentrated in vacuo to dryness. The cnide 
compound Is purified by silica column and the ethyl ester is subsequently hydiolyzed by 
the procedure set forth in Example 106. 



Example 138. nnmnound of P mmxAa II. wherein A = HC=0)-0-R\ = 

X *Y 

H 

^Hnn^ntvl, G = -n -phonoihyi, I = absent. W IS X . X = phpnyl . Y = phenyl, j « 3. 
m = s=1.anHR3 = R4 = H. 




. 128 138b 

The tiUe compound is prepared by adding to a soMlion of the title compound of 
Example 128 and phenethyl alcohol 138a in 0.5 ml DCM. is added 1.2 eq. PyBrOP. 
4eq. DIEA, and catalytic amount of DMAP at 0"C. The resulting reaction mixture Is 
stirred for 1 hour at VC and then warmed to RT over a period of 4-12 hours. Jhe 
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reacti9£iffixl(i!:4Sllil!ihffeaig5^ flash chromatography using different raUos of 

hexanesrEtOAc as elution phase (9:1->5:1->3:1-^1:1) to afford the title compound 
isolated phenethyl ester 138b. 
Other esters can be made using the same procedures. 

Example 139. Compound of Fomiula II. wherein A = -(C=OV(>-R\ = 




cvclopentvl, G = -NH-ohenethvl. L = absent. W is X , X = phenyl. Y = phenyl, i = 3. 
m = s = 1. and R3 = R4 = K 




The title compound is prepared by adding to a solution of the title compound of 
Example 128 and phenethylamine 139a (0.05 ml) in 0.5 ml DMF, EDC (1.2 eq.) and 
DIEA (4eq.) at 0**C. The resulting reaction mixture is stirred at 1 hour. Subsequently, 
the reaction is wanned to RT oyer a period of 4-12 hours. The reaction mixture is 
purified by silica gel flash chromatography using different ratios of hexanes:EtOAc as 
elution phase (9:1->5:1->3:1->1:1) to afford title compound phenethyl amide 139b. 
Other amides can be made using the same procedures. 

Example 140. Compound of Formula II. wherein A = -^c>OVO-R\ R^ = 




cyclopentvl. G = -NHSfO) 9H>henethvl. L = absent W is X . X = phenyl. Y = phenyl. 
1 = 3. m = s = 1.andR3 = R4 = H. 
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PC, 



04". 




PyBiOP 
DMAP 

raEA 

DCM 



139a 




139b 



The tWe compound Is prepared by adding to a sohilion of the title compound of 
Example 128 and a-toluenesulfonamlde 140a (10mg) In 0.5 ml DCM, Is added 1.2 eq. 
PyBrOP, 4eq. DIEA, and catalytic amount of DMAP at O'C. The resulting reaction 
mixture Is sUrred for 1 hour and then allowed to warm to RT over a period of 4-12 hours. 
The reaction mixture Is purified by silica gel flash chromatography using different ratios 
of hexanesiEtOAc as elution phase (9:1->5:1->3:1->1:1) to afford the title compound 

sulfonamide 140b. 

Other sulfonamides can be made using the same procedure. 



Example 141. 



Compound of Formula ii. wherein A = -(C=0V-0-R\ = 

X Y 



nNffitopenlvl. G = -^C=0>-OH. I- = absent W is -L . X = phenyl, Y = phenyl, j = 3. m 
tes = Land and F^ = R* = H. 




141a 



141b 



The title compound is prepared by adding to a solution of the title compound of Example 
128 in 0.5 ml THF, Is added a-hydroxy^-methyl-proplonitrile (0.1 mO and catalytic 
amount TFA at 0^. The resulting reaction mixture is wanned from O'C to RT over a 
period of 4-12 h followed by hydrolysis with concentrated hydrochloric add In dfoxane. 
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ThdR@cBoAllil!S^gN^4xfrg^id4»^^ and washed with water and brine to yield a- 
hydroxy compound 141a in its crude form. The crude compound 46b undergoes a 
Dess-Martin oxidation in THF (0.5 ml), providing the a-cart>onyl compound 46b in crude 
fonfn. The cnide 141b is purified by silica gel flash chromatography using different 
ratios of hexanes:EtOAc as elution phase (9:1->5:1-»3:1-^1:1) to afford the title 
compound isolated keto add 141c. 

Example 142. Compound of Fonfnula II. wherein A = -fC=0>-O-R\ = 

W 

cvdopenM. G = -fOOVO-phenethvl. L = absent W is X . X = phenyl, Y = phenyls 
i = 3, m = s:^1.andandR^gR^=K 

The title compound is prepared with the title compound keto add of Example 
141 and phenethanol according to the procedure set forth in Example 138. 
Example 143. Compound of Fonmula II. wherein A = -fOOV^O-R\ := 

X y 

W 

cvclopentvl. G » -(C=0)-NH-Dhenethvl. L = absent. W is X . X = ohenvl. Y = 
Phenyl. 1 = 3. m = s = 1. and and = R^= H. 

The title compound is prepared with the title compound keto add of Example 
141 and phenethyl amine according to the procedure set forth in Example 139. 

Example 144. Compound of Fonnula II. wherein A = -fC=OV-0-R\ R^ = 

V 

N 

cvclopentvl. G = ■fC^OV^H^fOW^nzvl. L = absent W is X , X = phenyl, Y = 
Phenvl,l = 3. m = s = 1.andandR^ = R^-H. 

The title compound is prepared with the title compound keto acid of Example 
141 and a-toluenesulfonamide according to the procedure set forth in Example 140. 
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IL Wherein A = tBOC. G = OH. L = 



-(C=0)CHy-.Wis X ■ X = Phenyl. Y = Phenyl. i = 1, m = s = Land R^ = R*= H. 

The title compound is prepared wrth the modified cycfic peptide precursor 
mesylate formed In Example 88C and 4,5 -diphenyltriazole by the replacement method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester via the method set 
forth in Example 106. 

Example 146. Compound of Fonnula II, wherein A = tBOC. G = OH. L = 

X Y 

w 

-CHrCH^X;H?-.W is X ■ X = ohenvl. Y = ohenvl. 1 = 1- m = s = 1.f^ = methyl, and 
R^=H. 

The title compound is prepared with the modified cyclic peptide precursor 
mesylate formed in Example 89G and 4,5 -diphenyltriazole by the replacement method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester via the method set 
forth in Example 106. 

Example 147. Compound of Formula II. w herein A = tBOC. G = OH. L = -0-. W is 

X Y 

w 

X , X = Phenyl. Y = ohenvl. 1 = 0. m = s = 1.R^ = methvl. and R* = hydrogen. 



The title compound is prepared with the modified cyclic peptide precursor 
mesylate formed in Example 90D and 4,5 -diphenyltriazole by the replacement method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester via the method set 
forth in Example 106. 
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. Ex§hrairt4aJ S O B^hBoBftBafgrprmula », wherein A = tBOC. G = OH. L := -5^ . w 




^ . X = Phenyl. Y - phenvL j = 0, m=^s = 1.R^ = methyl, and = hydrogen. 

The title compound is prepared with the modified cyclic peptide precursor 
mesylate fonmed In Example 91 E and 4,5 -diphenyltriazole by the replacement method 
elucidated In Example 105 foltowed by hydrolysis of the ethyl ester via the method set 
forth in Example 106. 

Example 149. Compound of Formula 11. wherein A = tBOC, G = OH. L = -^fOW, 

H 

Wis X . X = Phenyl. Y = phenyl, i = 2. m = s = 1 /R^ methyl and = hydrooen: 

The title compound is prepared v\ath the modified cyclic peptide precursor 
mesylate formed in Example 92B and 4,5 -diphenyltriazole by the replacement method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester yia the method set 
i forth in Example 106. 

Example 150. Compound of Fonnula 11. wherein A = tBOC. G = OH. L = -Sf OW 



The title compound is prepared with the modified, cyclic peptide precursor 
) mesylate formed in Example 938 and 4,5 -diphenyltriazole by the replacement method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester via the method set 
forth in Example 106. 

Example 151. Compound of Fonmula II. wherein A = tBOC. G = OH. L = 




-SCHgCHg-.Wis X . X = Phenyl. Y=sDhenvl.i = 0. m = s = 1.andR^ = R^=CH^ 




Wis X . X = Phenyl- Y = phenyl, i = 2. m = s = 1. R^ methyl, and R*= H. 
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SH 

HaC-^v^' 
H,C 1 . 




.COOH ^ HaC-fyCOOH 

NHtBoc 

ISla 151b 



) 



«^ Y"*>^^^'s of <SVN-Boo- 9-aminQ-3.methvl-3(1-mercapto-4- 

butenvftbutanoic add (1 51 b) 

L-Penicillamine 151a is dissolved in DMF/DMSO (5:1). subsequently. 4- 
bromopentene and CsOH-HzO are added to the mixture and stirring is continued for an 
additional 12 hours. The DMF is subsequently removed in vacuo, the remaining mixture 
is diluted with 0.5 N HCI (at 0»C) to adjust the pH to -4-5 and then extracted vvilh 2 
portions of EtOAc. The organic phase is washed with brine (2x). dried over MgSO* and 
evaporated to dryness to afford the crude carboxylic acid 151a. 

151B. .g yn^hesis of mndified cvclic p fintide precursor mesylate 

The modiTied cyclic peptide precursor mesylate is prepared using the synthetic route 
detaUed in Example 1 using the modified amino add 151a in place of Boc-L-2-amino-8- 
nonenoic add la Ibltowed by conversion to the corresponding mesylate via the method 
described in Example 2. 

The title compound is prepared with the modified cydic peptide precursor mesylale 
formed in 151B and 4.5 -diphenyllriazole by the replacement method eluddated m 
Example 105 followed by hydrolysis of the ethyl ester via the method, sel Ibrlh In 
Example 106. 

Example 152. rnmnound of F o rmiita II. wherein A = tBOC. G = OH. L CF?CHs . 

X Y 

W 

Wfe X , X = phenvLY = nhenvl.i=1. m = s = 1. and = R*=H. 
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piljnp/tttl^ScSil'iM'^ with the modified cyclic |>epfide precursor 

mesylate formed in Example 95C arKi 4,5 -diphenyltriazole by the replacemertt method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester via the method set 
forth in Example ^06.. 

Example 153. Compound of Fonmula II. wherein A = tBOC> G = OH, L = 

X Y 

u 

-CHFCH^.Wis JL .X = Phenyl. Y = Phenyl. 1 = 1. m = s = 1.andR^ = R*=H. 

The title connpound is prepared with the modified cyclic peptide precursor 
mesylate fonfned in Example 96C and 4.5 -diphenyltriazole by the replacement method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester via the method set 
forth in Example 106. 

Example 154. Compound of Fomiula III, wherein A = tBOC. G = OH. L = absent 

W 

M 

Wis JL , X = phenyl. Y = phenyl, 1 = 3. m = s - 1. and = H, 

154A. The saturated cyclic peptide precursor mesylate is prepared by catalytic 
reduction of the mesylate cyclic peptide precursor 2 with Pd/C in MeOH in the presence 
of Ha. 

The title compound is prepared with the saturated cyclic peptide precursor 
mesylate fonned in 154A and 4,5 -diphenyltriazole by the replacement method 
elucidated in Example 105 followed by hydrolysis of the ethyl ester via the method set 
' forth in Example 106. 
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ExaipRje15S4U S Q^"^'^^^ ^ " ^ "'^ ^ " XBOCS^ = OH, L = absent, 

rtjC Bf 



HjC^ Br 
M 

W is ^ , 1 = 3. m = s = 1.andR^ = R* = H. 
155A. Substttuled benzotriazole formation 





MHz 

155a »S5b 

The bromo-substituted benzotriazole 155b of the present Example is 
prepared by combining 2.15g (lOmmol) of 5-biomo^. 4^lmelhylbenzene.1 ^-diamine. 
1.15ml (20mmol) of glacial acetic acid, and 10ml of water and heating the resulting 
mixture to obtain a clear solution. The clear solution b then cooled to 5»C. a cold 
solution of 0.83g (12mmol) of sodium nitrite in 5ml of water Is added, and the reaction 
mixture is heated to 70~80»C for 2 hours. The reaction mixture is then extracted with 
EtOAc. washed by brine and water, dried over Na2S04. and concentrated in vacuo. 
The cnjde product is purified by sIBca column. 

155B. Replacement 






ISSc 



1 

The ethyl ester 155c is prepared by the replacement method described In 
Example 105 with the title compound of Example 2 and bromo-substituted benzotriazole 
155b. 



208 



BNSOOCID: <¥«3__2004072243A2J_> 



wo 2004/072243 



PCT/US2004/003479 



p£h?m(SWMriiC^ prepared with ethyl ester 155c by the hydrolysis 

procedure set forth in Example 106, 



Example 1 56. Compound of Formula If, wherein A = tBOC. G = OH, L = absent, 




Wis. .i = 3, m = s = 1.andR^ = R^=H, 

156A. Suzuki Reaction 




Compound 156a of the present Example is prepared via a Suzuki coupling 
reaction with 155c and 3-thienyi boronic add as described in Example 26C. 

156B. Hydrolysis 

The title compound is prepared VMth ethyl ester 156a by the hydrolysis 
procedure set forth in Example 106. 

Example 157. Comoound of Fonmula II. wherein A = tBOC. G = OH. L = absent, 

Q 

Wis X .1 = 3. m = s = 1,andR^=:R^=rK 
157a. Bicyclic Compound Fonnation 
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pCWh!(fdWc£?rfijaMd76Pthe present invention is prepared with 2,3^ 
aminopyridine by the procedure set forth in Example 157A. 

. The title compound is prepared with the bicycBc compound prepared In 157a 
and the title compound of Example 2 by the replacement method described in Example 
105. followed by hydrolysis of the ethyl ester via the procedure set forth In Example 106. 

Example 158. r»>n pn..nH nf Formula H wherein A = tBOC G = OEt. L = absent. 
y = Y = hromo.Z = h Yrimnf.ni = 3. "' = ^ = 1 arutR^ = R* = hvdroqen. 

To a mixture of maciDcycllc compound 1 (185 mg, 0.38 mmol). 4,5^ibromo.2H- 
pyridazin-3K>ne (95 mg. 0.38 mmoO and triphenylphosphlne (197 mg. 0.75 mmol) In 
THF (5 mL) Is added DIAD (148 |»L. 0.75 mmol) dropwise at O-C. After stirring at 0»C 
for 15 min.. the solution Is wamwd to room temperature and is further stined for 16 
hours The mbrture is then concentrated in vacuo and the residue is purified by column 
chromatography eluting with 40% ethyl acetate4iexane to give 235 mg (86%) of the trtle 
compound. 

^H-NMR (500 MHz. CDCI3) 5 (ppm): 7.8 (s. 1H). 7.1 (brs, 1H). 5.5 (m, 2H). 5.2 
(m. 2H). 5.0 (m. 1H). 4.4 (bit. 1H). 4.0^.2 (m, 4H). 2.9 (m. 1H). 2.6 (m, 1H). 1.8-2.3 (m. 
5H). 1.4 (s. 9H). 1.2 (t, 3H). IM+HT = 730.6. 

Example 159. r^ pn..nri nf Fommla II wherein A = tBOC G = OR . L = absent. 
y = Y thtopher ^-^Y', ^ = hvdmoen | 3 , m ^ s ° 1 . and = = hydrogen. 

A mbdur^ of the tlUe compound of Example 162 (40 mg. 0.055 mmol), 3- 
thtophene boronic add (35mg. 0.28 mmol). cesium carbonate (71 mg. 0.22 mmol). 
potassium fluoride monohydrate (41 mg. 0.44 mmol) is placed in a round bottom flask 
and is flushed twice wBh nitrogen. To this mixture is added DME and the resulhng 
solution is flushed again with nitrogen before palladium tetrakis(triphenylphopshine) (7 
mg. 10 mol%) Is added. Alter flushing two more times with nitrogen, the mixture Is 
he^ to reflux for 20 hours. The mbrture is then cooled and then diluted with water 
and extracted three times with EtOAc. The combined EtOAc layers are washed once 
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wtth tPrfg,1B[ci4gaF<eiS^)rQleMtt:Sf^ concentrated in vacuo. The residue is purified by 
column chromatography eluting with 20-40% EtOAo-hexane to give the title compound 
as a clear film (24 mg, 60%). 

^H-NMR (500 MHz, CDCI3) 5 (ppm): 7.9 (s, 1H), 7.6 (s. 1H). 7.3 (s, 1H), 7.3 (m, 
IH). 7.0 (s, 1H), 6.9 (d, 1H). 6.8 (d. 1H), 5.7 (m. 1H). 5.5 (m. 1H), 5.4 (brd, IH). 5.2 (t. 
1H). 6.0 (m. 1H), 4.6 (brt, 1H). 4.0-4.2 (m, 4H), 2.9 (m. 1H), 2.6 (m, 1H), 2.0-2.3 (m, 
5H), 1.4 (s, 9H). 1.2 (t. 3H). [M+Naf = 758.63. 

Example 160. Compound of Fonnula IK wherein A = tBOC. G = OH. L = absent. X 
= Y = thiophen-3-vl. Z = hydrogen, i = 3. m = s ~ 1. and = = hydrogen. 

To a solution of the title compound in Example 2 (24 mg, 0.033 mmol) in 
THF/MeOH/H20 (2/1/0.5 mL) is added lithium hydroxide (14 mg, 0.33 mmol). After 
stirring for 16 hours at room temperature, the mixture is acidified to pH 4 with citric acid 
and extracted three times with EtOAc. The combined organic extracts are washed once 
with brine, dried (MgS04), filtered and concentrated in vacuo. The residue is purified by 
column chromatography eluting with 5-10% methanol-chtorofomi to give the title 
compound (13mg,56%). 

[M+HT = 708.3. 

Example 161 . Compound of Fonmula II. wherein A = tBOC. G = OH. L = absent X 
= Y = ohenvl. Z = hydrogen. i = 3, m = s = 1.andt^gR:^ = hydrogen. 

The title compound is prepared by a double Suzuki coupling with phenylboronic 
add anci the title compound of Example .158 according to the procedure set forth in 
Example 159, followed by hydrolysis of the ethyl ester via the method described in 
Example 160. 

[M+Hr = 696.40 
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•= Y = 4-(N.N-ri8mrfhvlamino V henvl. Z = hvdroqen. j = 3. m = s - 1. and R - R = 
hvdrooen. 

The title compound is prepared by a double Suzuki coupling with 4KN,N- 
dimethylamlno)phenyl boronic acid and the title compound of Example 158 according 
to the procedure set forth in Example 159. followed by hydrolysis of the ethyl ester via 
the method described in Example 160. 

. [M+Hr = 782.30 

Example 163. r.nm pnnnd of Fonr -'^ ■■ wherein A = tBOO G = OH. L = absent, X 
= Y = 4^triff"nmmethoxvtohenvl. Z = hv d r onen. { = 3. m='S = 1, andR^ = R* = 
hvdroqen. 

The title compound Is prepared by a double Suzuki coupling with 4- 
(trifluoromethoxy)phenyl boionic ackJ and the title compound of Example 158 according 
to the procedure set forth in Example 159. Ibltowed by hydrolysis of the ethyl ester via 
the method described in Example 160. 

[M+Hr = 864.09 

Example 164. r.^mn»..ndcif Fonp .i. 11 .>*.^nA = tROn G = OH.^=absent, X 
hydrpqen. 

The tlBe compound Is prepared by a double Suzuki coupling with 4- 
(melhanesulfonyl)phenyl boronfc acid and the title compound of Example 158 
according to the procedure set forth In Example 159. followed by hydrolysis of the ethyl 
ester via the mettwd described in Example 160. 

, Example 165. r^mnnnnri of Fonn i .'^ " wh..min A = tBOn G = OH I = absent. X 
= Y = 4^cvano)ph«>nui 7 = hvdroo pn j = 3, m = s = 1 . and R^ = R^ = hydrogen. 
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The title compound is prepared by a double Suzuki coupling using 4-cyanophenyl 
boronic add and the title compound of Example 158 according to the procedure set 
forth in Example 159, followed by hydrolysis of the ethyl ester via the method described 
in Example 160. 

IM+H1* = 746.14 

Example 1 66. Comoound of Fonnula II. wherein A = tBOC. G = OH. L = absent. X 
= Y = pvrid-3-vl. Z = hvdrooen. i = 3. m = s = 1. and = hydrogen. 

The title compound is prepared by a double Suzuki coupling using 3-pyridyl 
l)oronic acid and the title compound of Example 158 according to the procedure set 
forth in Example 159, followed by hydrolysis of the ethyl ester via the method described 
in Example 160. 

[M+HT = 698.3. 

Example 1 67. Compound of Fonnula II, wherein A = tBOC. G = OH. L - absent. X 
= Y = 4-fmon>holin-4»vl-methanonvl)phenvl. Z = hydrogen, j = 3. m = s = 1. and = R"* 
= hydrogen. 

The title compound Is prepared by a double Suzuki coupling using 4- 
carboxyphenyl boronic ackl and the title compound of Example 158 according to the 
procedure set forth . in Example 159, foltowed by amide formation with morpholine, 
under standard amkie bond fomnatton conditions, e.g. PyBrOP. DIEA, and DMAP in 
DMF. The ethyl ester of the resulting compound is then hydrolyzed via the hydrolysis 
procedure of E)^mple 160. 



Example 168. Compound of Formula IL wherein A = tBOC. G = OH. L = absent X 
= bromo. Y = methoxv. Z = hydrogen. i = 3.m-s = 1.andR^ = R^=: hydrooen. 
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p»5gtneOT>S8>W.d'ii from the title compound In Example 158 via 

hydrolysis of the ethyl ester according to the procedure described In Example 160. 
however addition of methoxy to the 5 position Is obsen^ In addition to hydrolysis of the 

ethyl ester. 

[M+Hr = 652.2, 654.2. 

Example 169. rnm pnnnri of Forrr '.i^ «. A = tBOO = OH. L = absent. X 

and Y taken tory^h^ = ohenvl. 7 = 4-meihoxvDhenvl. i = 3.m = s = 1.andR^ = R* = 
hvdrooen. 

The tWe compound Is prepared according to the Mitsunobu conditions set fortii in 
Scheme 20 with commercially available 4-(4-metiioxy-phenyl)-2H-phthalazin-1-one, and 
subsequent hydrolysis of the ethyl ester via the procedure of Example 160. 

IM+H1* = 700.1. 

Example 170. rnm pnnnd of For m "i=^ " ^*/hR^ein A = tPOC O = OH. L = absent, X 
and Y taken t«T*thftr = Dhen v « , 7 = 4-chtoroDhenvl, j = 3. m = s = 1 . and = = 
hydrogen. 

The title compound Is prepared according to the Mitsunobu conditions set forth In 
Scheme 20 with commercially available 4-(4^toT0-phenyl)-2H^)hUiaIazln-1-one. and 
subsequent hydrolysis of the ettiyl ester via \he procedure of Example 160. 

tM+Hj* = 704.2. 

Example 171. r.nm pn..nd of Fom »"i^ it ^»>he^6in A = tROO O = OH. L = absent. X 
=4-flmmDhenvl Y = hvrimoen. 2 = p honyi, i = 3 m = s = 1 and R^^'R*' hydrogen, 

The titte compound Is prepared according to the Mitsunobu conditions set forth In 
Scheme 20 with commercially available 4K4-fluoroi)henyl>6i)henyl-2H-pyridazin^ 
one. and subsequent hydrolysis of tiie ethyl ester via the procedure of Example 160. 

[M+Hr = 7045. 
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Example 172. Compound of Formula II. wherein A = tBOC. G = OH, L = absent X 
= hydrogen. Y = 1-piperidvl, Z = phenyl. I 3. m = s = 1 , and = R"* = hvdroaen. 

The title compound is prepared according to the Mitsunobu conditions set forth in 
Scheme 20 with commercially available 6-phenyl-5-piperidin-1-yl-2H-pyridazin-3-one. 
and subsequent hydrolysis of the ethyl ester via the procedure of Example 160. 

IM+Hr = 702.3. 

Example 173. Compound of Formula IK wherein A = tBOC. G = OEt. L = absent 
X = hydrogen. Y = bromo. Z = phenyl, i = 3. m = s = 1. and R^ = hydrogen. 

the title compound is prepared according to the Mitsunobu conditions set forth in 
Scheme 20 with commercially available 5-Brdmo-6-phenyl-2H-pyridazirv3-one. 
[M+Hr = 726.3. 728.3. 

Example 174. Compound of Formula It wherein A = tBOC. G = OH. L = absent X 
= hydrogen. Y = thiophen-3-yl. Z = phenyl, i - 3. m = s = 1 . and R^ = = hydrogen. 

The title compourKJ is prepared with the title, compound of Example 173 and 
thiophen-3-yl boronic acid accordirig to the Suzuki coupling conditions descrit>ed In 
Example 159, followed by the hydrolysis of the ethyl ester via the method described in 
Example 160. 

[M+H1* = 730.3 



Example 1Y5. Compound of Formula It wherein A = tBOC. G = OEt. L = absent 
X = bromo. Y = 1-pvnDndvl. Z = hydrogen. \ = 3. m = s = 1. and R^ = R* =^ hydrogen. 

I A mbcture of the title compound in Example 158 (45 mg, 0.062 mmol), pynrolidine 

(21 mL, 0.25 mmol)» and potassium cartx>nate (34 mg» 0.25 mmol) in 2 mL of 
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ace®HBH!i.fe!LH^II»-uSlJaRM-1Be8 hours. After cooling to room temperature, the 
mixture is fiHered through a sirrter glass tunnel and the filtrate is concentrated in vacuo. 
The residue Is re^ssolved in ethyl acetate and then washed once with saturated 
sodium cartxjnate. once with brine, dried (MgS04). filtered, and concentrated under 
vacuum to give a yellow residue which is chromatographed over silica gel eluting wKh 
3% itiethanol-chloroform to give 37 mg (83%) of the title compound. 
IM+Hr = 719.2, 721.2. 

Example 176. rnm pnnnd of Fonn ..l^ » wherein A tROC G = OH, L = absent. X 
= thmnhen^vl. V = 1-nvrrolidvl. Z = hvrimnen. I = 3. m = s = 1. and = = hydroflen, 

The tiUe compound is prepared with the title compound in Example 175 and 
thiephen.3.yl boronic add using the Suzuki conditions described in Example 159. 
followed by hydrolysis of the ethyl ester according to the method set forth in Example 
160. 

[M+H1* = 694.3. 

Example 177. rnmnound of Forr r...i^ » wherein A = tBOC G = OEt. L = absent. 
y = hmmo. Y = aziHn 7 = hvdfOQen j = :^ m := s = 1 . and = R* = hydro^n, 

A mixture of the title compound In Example 158 (45 mg. 0.062 mmol). sodium 
azide (16mg. 0.25 mmol). and potassium carbonate (34 mg. 025 mmol) in 2 mL of 
acetonitrile Is heated to reflux for 3 hours. After cooling to room tempeiature. the 

' mixture is filtered through a sinter glass funnel and the filtrate is concentrated In vacuo. 
The residue Is re^lssolved In ethyl acetate and then washed once with saturated 
sodium carbonate, once wHh brine, dried (MgS04). fHtered. and concentrated under 
vacuum to give a yellow residue wWch Is chromatographed over silica gel eluling with 

J 3%inethanol^ioformtoglve37mg(83%)ofthetlttecompound. 

Exampte178. r^mnound of Fb r rmite II- wherein A = tBOC. G = OEt. L = absent. 
y = thinoheiw3-Yi Y = a2ido.Z = hv rf»^n i = 3.m = ,<. = 1 and R^ = R^ = hydrogen. 
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The title compound is prepared willi tlie title compound in Example 177 and 
thiophen-3-yl boronic acid using the Suzuki conditions described in Example 159. 

Example 179. Compound of Fomnula II. wherein A = IBOC. G - OH. L = absent. X 
= thiophen-3-vl. Y = azido. Z = hydrogen. i = 3.m = s = 1.andR^ = R* = hydrogen. 

The title compound Is prepared by hydrolysis of the ethyl ester of the title 
compound of Example 178 via the hydrolysis procedure of Example 160. 

Example 180. Compound of Fonnula II. wherein A = tBOC. G = OH. L = absent X 
= thiophen-3-vl. Y = tetrazol-2-yl. Z = hydrogen. 1 = 3. m = s = 1. andR^ = R^=: 
hydrogen. 

To a solution of the title compound of Example 178 (2.63 mmol) in toluene (8 mO 
is added KCN (10.53 mmol) and EtsN^HQ (10.53 mmol). The rr^re Is heated at 115 
°C for 18 hrs. dOuted with DOM. washed with 5% cjtiic acid (aq). dried over anhydrous 
Na2S04. and concentrated In vacuo to afford the ethyl ester of the Utie compound in 
crude fonn. Hydrolysis of the ethyl ester via Oie method described in Example 160 
yields the title compound. 



Example 181. Compound of Fonnula II. wherein A = tBOC. G = OH. L = absent. X 
= Y = mercaDto-2HPrvrimidine. Z = hvdrooen. r=3.m = s = 1.andR^sR* = hydrooen. 




KiCOyACN, 





m^iiv.) ^ — i»ib(i»%> 
A mixture of the title compound In Example 158 (45 mg, 0.062 mmol), 
pyrimidlne-2-thtol (0.25 mmol). and potassium carix>nate (34 mg, 0.25 mmol) in 2 mL of 
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ac^l^mBMrnm-^mm-Bm hours. After coofing to room temperature, the 
mixture is filtered through a sinter glass furtnel arnJ the filtrate is concentreted in vacuo. 
The residue is re^issolved in ethyl acetate arid then washed once with saturated 
sodium carbonate, once brine, dried (MgS04). fittered. and concentrated under 
vacuum to give a yellow residue which is chromatographed over siRca gel eluting with 
3% methanokitorofom. to afford 181b in a 19% yield. The ethyl ester of compound 
181b is then hydrelyzed via the method described In Example 160 to give the title 

compound. 

|M+Hf =764.3. 

Example 182. r^m pnund of Fomiu la II w herein A = tBOC G = OH. L = absent. X 
= hmmo. Y = r«Arrantt>-a-Dnmr "Minp 7 = hvdronen. i = 3. m = s = 1. and = - 
hydrogen. 

The title compound is prepared by hydrolysis of the ethyl ester of compound 
181a,fonned in Example 181. via the method set forth in Example 160. 
[M+Hf =732.2.734.2. 

Example 183. mm pnnnd nf Fomi f " ^r^n A = tBOC G = OH. L = absent. X 
= thtoDhen-3-v) , Y = mercaoto^2 - p r vrimid.ne. Z = hvdmnen. j = 3. m = s = 1. and « 
R^ = hydrogen. 

The title compound is prepared wHh compound 181a from Exampte 181 and 
. thiophen.3-yl boronic acid according to the Suzuki coupling conditions srt forth in 
' Example 159. followed by hydrolysis of the ethyl ester via the method described in 
Example 160. 

Example 184. r^m pnnnrt of foitv ^ ■!. ^^'i^n A = tBOO G = Ogt. L = absent. 
J y = Y :r thiazo|.2-Y ', 7 = hvdrooen. | =.a,m = s = 1.anriR^ = R*= hydrpflen. 

To a degassed solution of the titte compound of Exampte 158 (1 mmoO and 
thia20l-2-yl stannane (2 mmoO is added Pd(PPh3)« (10 mol%). The mixture Is degassed 
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wrthp9*^5eR@Q(j5pi4igpr^a"^ to 100 ;*C for 3 hour Thg cooled mixture is 

concentrated under vacuum and the residue is purified by column chromatography 
eluting with 30% EtOAc/Hexane followed by the hydrolysis of the ethyl ester via the 
method of Example 160 to give the title compound. 
[M+Hr = 710.3. 

Example 1 85. Compound of Formula IK wherein A = tBOC. G = OH, L = absent, X 
= Y = imidazoH^vl, Z = hvdrogen. i = 3. m = s = 1,andR^ = R^ = hvdroaen. 

The title compound is prepared by adding to a dry mixture of the title compound 
from Example 158 (0.068 mmol), imidazole (2 eq.). CS2C03(3 eq.)» Xantphos (30 mol 
%), and Pd(OAc)2 under nitrogen dioxane. The reaction mixture is then degassed and 
Stirred at 75®C for 18 hours. Upon completion of the reaction, monitored via TLC, the 
reaction mixture is diluted with DCM, filtered, and concentrated in vacuo. The reaction 
mixture is then purified via silica column chromatography with 5% MeOH/CHCIa to 
afford the ethyl ester of the title compound. The ethyl ester is then hydrolyzed by the 
conditions set forth in Example 160 to afford the title compound. 

Example 186. Compound of Fonnula II. wherein A = tBOC, G = OH. L = absent X 
= 2-(cvctoprDPvlaminoVthiazol-4>vl, Y = 4-methoxvphenvl. Z = hvdrogen. i = 3, m = s = 
1 . and = hvdrooen. 

Fonmation of 4-(2'(>ff:lopropvlamino-thia2ol-4-vlV5-(4-methoxV'PhehvlV2H> 
pvrida:an-3-one (186h) 
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18(b 



I.HRykMtbfMI»> 



186A. A mixture of commercially available 4,5^ichloropyridazin3(2W)or)e (18 
mmol). benzyl bromide (19 mmol). potassium carbor^ate (45 mmA), 
tetrabutylammonium bromide (1 mmol) and acetonitrile (45 mL) is stirred and heated 
under reflux for 1h. After cooling, the soWent is evaporated under reduced pressure. 
The residue is purified by filtration on a small silica gel column eluting with 10% 
EtOAc/Hexane to give compound 186a as a while powder (81%). IM+HT = 256.3. 

186B. To a magnetically stirred solution of 186a (4.5 mmol) jn dry dioxane (20 
mL) is added 1.0 mL of 21 wt% solution of sodium methoxide at room temperature. 
After 1 hour, the mixture Is poured Into water/ethyl acetate and the organic layer is dried 
over MgS04 and concentrated to an oH. The oH residue is purified by column 
chromatography eluting with 10% EtOAdHex to give 85% of 186b. IM+Hr = 251.7. 

Altemate substitution of pyiidazinone 186b can bp achieved via this step using 
MeOH rather than dioxane as a solvent, wherein the m^xy occupies the 5 position 
on the pyridazlnone ring and the chloro resides at the 4 position. 
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PliS^^' LFSr@i^$n^ii^3^P m is dissolved in DME. To this mixture is 
added Pd(PPh3)4 (10 mol%) and the mixture is stinred at room temperature for 10 min 
before 4 methoxybenzeneboronic acid (2 mmol) and aqueous 1 mL of Na2C03 (10 wl%) 
are added. Subsequently, the reaction mixture is heated to reflux for 18 hours. The 
cooled reaction mixture is diluted with water and extracted 3 times with ethyl acetate. 
The combined organic layers are dried (MgS04), filtered and concentrated under 
vacuum. The residue is purified by column chromatography on silica gel eluting with 
15% EtOAc/Hexane to give compound 186c. [M+Hl"^ = 323.3. 

186D. To a solution of 186c (3 mmol) in DME is added 2N KOH and the resulting 
mixture is heated to reflux for 1 hour. The cooled mbcture is diluted with v\rater and 
acidified with solid citric acid to pH - 5 and extracted 3 times vwlh CHaCfe. The organic 
layers are washed once with brine, dried (MgS04). filtered and concentrated under 
vacuum to give compound 186d. [M+HJ* = 309.3. 

186E. To a cooled solution of compound 186d (2 mmol). triethylamine (0.4 mL) 
In dichloromethane (10 mL) (ice-acetone bath) is added trifluoromethanesulfonic 
anhydride (0.4 mL) dropwise. The resulting solution is stirred for 30 min at --5**C. The 
reaction mixture is then poured into dilute HCI (0.5 M) and e:^cted with CHaCfe. The 
combined organic layers are washed with a 1% NaHCOa, brine and dried (MgS04). 
filtered arnl concentrated urxJer vacuum to give a brown oil. CompourKi 186e is used 
immediately without further purification. [M+HJ* = 441 .4: 

186F. Commercially available 2.4-dibipmothiazole (2 mmol) is dissolved in 
cyclopropylamine (3 mL) and the reaction mixture is heated to SO'^C for 8 hour. The 
cooled mixture is then poured into water and extracted 2 times with ether After drying 
the combined organic fractions (MgS04), evaporation of solvents, and purification by 
flash column chromatography (silica gel, 15% EtOAcftlexane) furnished 2- 
cyclopropylamine-4-bromothia20le which is further converted to the conresponding 
stannane 1861 A solution of 2-cyclopropylamine-4-bromoth{azole in degassed DME is 
treated with hexamethyWitin and Pd(PPh3)4 and heated at 80**C for 18 hour. The cooled 
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mlx^^T|s/^®etipJeC8inK}g^ -vacuum and the residue is pGrified by column 
chromatography elubrtg wth 20% EtOAc/Hexane/2%Et3N to give Stannarie 186f. 
[M+Hf = 304.1. 

186G. To a degassed solution of compound 186e (1 mmol) and stannane 186f 
(2 mmol) is added Pd(PPh3)4 (10 mol%). The mixture is degassed two additional times 
with nitrogen and subsequently heated to 100 "C for 3 hour. The cooled mbduie Is 
concentrated under vacuum and the residue is purified by column chromatography 
eluting vflth 30% EtOAc/Hexane to give compound 186g. [M+Hl* = 431.6. 

186H. A solution of compound 186g and 10% Pd/C (wet) in MeOH Is subjected 
to a hydrogen balloon for 2 hours. The mixture is filtered through a pad of ceBle and the 
filtrate Is concentrated under vacuum to give compound 186h. [M+Hl* = 341 .4. 

The title compound is prepared from pyridazinone 186h and the cyclic peptide 
precursor 1 of Example 1 via the Mrtsunobu conditions set forth in Example 158, 
followed by the hydrolysis of the ethyl ester via the hydrolysis conditions described h 
Example 159. 



Bample187. r^mtxHind of F o rmula II. wherein A = tBOC. G = OH. L = absent. X 
and Y taken tonether = 6-methoxv-lsoc fnmQlin-f3.4Vvl. 2 = hvdronen. i = 3. m = s = 1. 
and = R*= hydrogen. 




A 

SuaU 




186b 187a 
187A. Pyridazinone 186b (2 mmol) Is dissolved in DME. To this mbrtuie Is 
added Pd(PPh3)« and the mbdure Is sBrred at room temperatuie for 10 min before 2- 
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fonrfy0Tm^^iSg®6fi?feB|Bl»Pc0acid and aqueous NazCOa (10 wt%) are added. 
Subsequently, the reaction mixture Is heated to reflux for 18 hours. The cooled reaction 
mixture Is diluted with water and extracted 3 times with ethyl acetate. The combined 
organic layers are dried (MgS04). filtered and concentrated under vacuum. The residue 
is purified by column chromatography on silica gei eluting with 20% EtOAc/Hexane to 
give compound 187a. [M+HJ* = 351.4. 

187B. A mixture of pyridazinone 187a (1 mmol), MeOH (20 mL) and NH4OH (10 
mL, 28-30 wt%) is heated at 60^C for 30 min. After cooling, the precipitate, compound 
1875, is filtered and rinsed with MeOH (15 mL). [M+Hf = 317.4. 

187C. A mixture of pyridazinoisoquinolinone 187b (0.5 mmol), AICI3 and toluene 
is stirred and heated at ZO^^C for 1 hour. After cooling, water is added and the mixture Is 
filtered and rinsed with water. The residue is purified by column chn^matography on 
silica gel eluting with 50% EtOAc/Hex to give compound 187c. {M+Hf = 227.3. 

The title compound is prepared from pyridazinoisoquinolinone 187c arnl the 
cyclic peptide precursor 1 of Example 1 via the Mitsunobu conditions set forth in 
Example 162, followed by the hydrolysis of the ethyl ester via tiie hydrolysis conditions 
described in Example 159. 

Example 188. Compound of Formula II. wherein A = ~(C=0)-0-R\ wherein = 
cvctopentvl. G = OH. L ^ absent. X = Y = thioDhen-3-vl. Z = hvdroqen, i = 3, m = s =^ 1. 
and s = hydnpoen. 

188a- Amine deprotection. 

0.041mmol of the title compound of Example 159 is dissolved in 4ml of a 4M 
solution of HCI in dbxane and stirred for 1 hour. The reaction residue 188a is 
concentrated In vacuo. 

188b - Chbrofonmate Reagent 
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The p«UanpfpnB^OTae.!lI«8fcte^pared by dissolving 0.045mmol of cydopenlanol 
in THF (3ml) and adding 0.09mmol of phosgene In toluene (20%). The resulting 
reacHon mixture Is stirred at room temperature for 2 hours and the solvent Is removed ,n 
vacuo. To the residue Is added DCM and subsequently concentrated to dryness twice 
in vacuo yielding cWorofonnate reagent 188b. 

188c - Carbamate foniiation 

The title caibamate Is prepared by dissolving residue 188a in 1 ml of THF. adding 
0 045mmol of TEA, and cooling the resulting reacHon mixture to 0°a To this O-C 
reaction mixture Is added chlorofbrmate reagent 188b In 3ml of THF. The resulting 

reaction mixture Is reacted for 2 hours at 0»C. extracted with EtOAc. washed by 1 M 
sodium bicaibonate. water and brine, dried over MgS04. and concentrated in vacuo to 
dryness. The cnide compound Is purified by sifica column and the ethyl ester « 
subsequently hydrolyzed by the procedure set forth In Example 160. 

Example 189. r^mnnnnd of Fom« .«^ " ^-rf^in A = -(C=OVO-R\ wherein = 
rniriobutvL G = HH L = absent X = Y = thioDhe n - 3 - vl, Z = hy drogen , j = 3. m = s = 1. 

anripa = R*shvdroaen. 

The title compound Is prepared by the method described in Example 188 with the 

tlOe compound of Example 159 and c^butanol. 

Example 190. nnm pnnnd of Fom> "'^ » ^*^^^'n A = -(r=0>-0-R\ wherein = 
r Yrinh^xvl.G = n M i =^h^t X = v = ihinnte"-3-v'-7-hV(1ir>nPn i = 3.m-s-1. 

and R^ = i^= hydrogen. 

The title compound is prepared by the method described In Example 188 with the 
title compound of Example 159 and cyclohexanol. ^ 
Example 191. r^m pnnnd of Fonr »i^ " whprrin A :r -^r=0)-0-R\ wherein R = 

(!) 

V ^-r^u . =.hc.nt X = Y = thr rhonAvi z = hvdrenen 1 = 3 m = s = 1.andR 
= R*=hvdroQen. 
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m® Vfi$^mtSmMi€m^Sm>y the method described In Example 188 with the 
title compound of Example 159 and (R)-3-hydroxytetrahydrofuran. 

Example 192. Compound of Fomiula IL wherein A = -^OOWO-R\ wherein = 

G = OH. L = absen t. X = Y = thioDhen-3-vl. Z = hydrogen. i = 3.m = s = 1anriR3 
= = hvdrooen. 

The title compound is prepared by the method described in Example 188 with the 
title compound of Example 159 and (S)-3-hydroxytetrahydrofuran. 

Example 193. Compound of Fonnula 11. wherein A g O0V-0-R\ wherein = 

. G = OH. L = abs ent X = Y = thioDhen-3-vi. Z = hvdroaen. I = 3. m = s s 1; 
and R^ = R^= hydrogen. 

The title compound is prepared by the method described in Example 188 with the 



title compound of Example 159 and 




Example 194. Compound of Fomiula II. wherein A = -/C=OV-R\ wherein rV= 
cvctopentvl. G = OH. L = ab sent X = Y = thiophen-3-vl. Z = hydrogen, i = 3. m = s = 1. 
and R^ = R^ = hydrogen. 

The title compound is prepared with the fitle compound from Example 159 in 4ml 
of a 4M solution of HCI In dioxane and stirring the reaction mixture for 1 hour. The 
reaction residue is concentrated In vacuo. To this residue, 4ml of THF and 0.045mmol 
of TEA is added, the mixture is cooled to 0»C. to wWch" is added 0.045minol of the 
cyciopentyl add chloride. The resulting reaction mixture is stirred for 2 hours at 0»C. 
The reaction mixture is then extracted with EtOAc, washed with 1M sodium bicarbonate, 
water and brme. dried oyer MgS04 and concentrated to dryness ti vacuo. The crude 
compound is purified by silica column and the ethyl ester is subsequently hydrolyzed by 
the procedure set forth in Example 160. 
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Example 195. r.omnn..nd of Fo p nnta II- vrfieiein A = hO=0>-NK-R\ wherein R . 
= cvcloDentvt.G = r%H ■ = ^.hserrt. X = Y = th io phen^vl. 7 = hyrimqen. j = 3. m = s = 1 . 

and = R"* = hydrogen. 

The title compound is prepared with the title compound from Example 159 in 4ml 
of a 4M solution of HCI in dioxane and stirring for 1 hour. The resulting reaction residue 
is concentrated in vacuo. dissoWed in 4ml THF. and cooled to 0«>C. To the 0»C solution 
is added 0.045mmol of cyclopentyl Isocyanate and the resulting reaction mixture Is 
stirred at RT for 4 hours. The solution Is then extracted with EtOAc washed with 1% 
HCI. water and brine, dried over MgS04. and concentrated in vacuo to dryness. The 
crude compound is purified by silica column and the ethyl ester Is subsequently 
hydrolyzed by the procedure set forth in Example 160. 

Example 196. r»m pn..nri nf Fom.u '<» A = -(r.=S>-NH-R\ wherein R^ 

antyi, Pt = OH. L = abs ^nt. ^ = Y = thiophpn.3-vi. Z = hvdronen, j = 3. m = s = 1, 

and R^ = R* = hydrogen. 

The titte compound is prepared with the title compound from Example 159 in 4ml 
of a AM solution of HQ In dioxane and stirring for 1 hour. The resulting reaction residue 
Is concentrated in vacuo, dissolved In 4ml THF. and cooled to 0«C. To tt.e 0»C solution 
is added 0.045mmol of cyclopentyl isothiocyanate and ttie resulting reaction mixture .s 
stirred at RTibr 4 hours. The solution is then extracted wift EtOAc. washed witi. 1% 
Ha water and brine, dried over MgS04. and concentrated in vacuo to dryness. The. 
cm^ compound Is purified by silica column and ttie ethyl ester is subsequentiy 
hydrolyzed by ttie procedure set fortii in Example 160. 

Example 197. mm pnnnd of Forr ^-'^ wh^^rein A = -S(OV.-R\ wherein R^ = 
P^»V, « = OH L = abse n t y = Y = thioDhen-3-vl. Z = hydrogen , j = 3. m ° s = 1. 

anf^i^ = R*g hydrogen. 

The titie compound Is prepared witi> the titie compound from Example 159 m 4ml 
) of a 4M solution of HCI In dioxane and stirring for 1 hour. To \he resulting concentrated 
reaction residue, which has been dissolved in 4ml THF. is added 0.045mmol of TEA. 
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and qyoijgcJtrip'iMSlPQ^J^^ is added 0.045mmol of cyclopentyl sulfonyl 

chloride and the resulting reaction mixture is stinred at OPC for 2 hours. The solution is 
then extracted with EtOAc, washed with 1M sodium bicarbonate, water and brine, dried 
over MgS04, and concentrated in vacuo to dryness. The crude compound is purified by 
silica column and the ethyl ester is subsequently hydrolyzed by the procedure set forth 
in Example 160. 

Example 1 98. Comt)Ound of Formula 11. wherein A = -fC=OM)-R\ = 
cvclopentvl> G = -O-phenethvl. L = absent X = Y = thlophen-3-vl, Z = hydrogen, i = 3, 
m = s = 1. and = = hydrogen. 




PyBiOP 

DMAP 

DIEA 



194 



198s 
DCM 




198b 



The title compound is prepared by adding to a solution of the title compound of 
Example 194 and phenethyi alcohol 198a in 0.5 ml DCM, is added 1.2 eq. PyBrOP» 
4eq. DIEA, and catalytic amount of DMAP at O^'C. The resulting reaction mixture Is 
stirred for 1 hour at O^C and then warmed to RT oyer a period of 4-12 hours. The 
reaction mixture is purified by silica gel flash chromatography using different ratios of 
hexanesiEtOAc as elutton phase (9:1->5:1*>3:1->1:1) to lafford the title compound 
isolated phenethyi ester 198b. 

Other esters can be made using the same procedures. 



Example 1 99. Compound of Fonmula IL wherein A = -fO0VO4^\ = 
cvdopentvl, G = --NH-phenethyl. L = absent, X = Y = thiophen-3-y|, Z = hydrogen. 1 = 3. 
m = s = 1.andl^ = R* = hydrogen. 
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EDC 
DJEA 



DMF 




194 



199b 



The title compound is prepared by addir>g to a solution of the title compound of 
Example 194 and phenethylamlne 199a (0.05 ml) In 0.5 ml DMF. EDC (1.2 eq.) and 
DIEA (4eq ) at OX. The resulting r^n mixture is stirred at 1 hour. Subsequentiy. 
the reaction is wam^ed to RT over a period of 4-12 hours. The reaction mixture is 
purified by silica gel flash chromatography using different ratios of hexanes.EtOAc as 
elution phase (9:1-^:1-^:1->1:1) to afford titie compound phenettiyl amide 199b. 
Ott^r amides can be made via ttie same procedure. 

Example 200. nnmnntind of F »nm..la II. wheft^in A = -<00>-0-R\ . = 
Mrinnentvl. G = -NHSfO^^her ^thyi ' = absent X = Y = thiophen-3-Yl. Z = bydrogei 
j = 3. m = s = 1- and R^ = F ^° hydrogen. 




The title compound is prepared by adding to a solution of tt» titie compound of 
Example 194 and a-toluenesulfonamWe 200a (lOmg) In 0.5 ml DCM, Is added 1.2 eq. 
PyBrOP. 4eq. DIEA. and catalytic amount of DMAP at O'C. The resulting reaction 
mixture is stirred for 1 hour and ttien allowed to warni to RT over a period of 4-1 2 hours. 
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The rqaq|li0trpiiK|i|i!iPd^yrjQ^^]i(il|^ gel flash chromatography using different ratios 
of hexanesiEtOAc as elution phase (9:1-»5:1->3:1->1:1) to afford the title compound 
sulfonamide 200b. 

■Other sulfonamides can t)e made via the same procedure. 

Example 201 . Compound of Fomiula II. wherein A = ■^C=0>-O-R\ ^ 
cvdopentvl. G = -f C=QWOH. L = absent X = Y = thioDhen^vl. Z = hydrooen. i = 3. m 
= s = 1. and and = R^g hvdroaen. 




The title compound is prepared by adding to a solution of the title compound of 
Example 194 in 0.5 ml DMF, EDC (1.2 eq.) and DIEA (4eq.) at 0»C. The resulting 
reaction mixture is stirred at 1 hour. Subsequently, the reaction is wanned to RT over a 
period of 4-12 hours. The reaction mixture is purified by sPica gel flash chromatography 
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THF for 2 hours. The reaction mbdure Is then diluted ^^«h 8 ml EtOAc. washed with 
water and brine, dried over Na2SQ4. and concentrated !n vacuo to ylekJ aldehyde 201a. 
To a solution of aldehyde 39a In 0.5 ml THF. Is added a-hydio)QHx-methyH)ioplonitrile 
(0.1 ml) and catalytic amount TFA at 0-C. The resulting reaction mixture is wamied 
from 0- C to RT over a period of 4-12 hours followed by hydrolysis with concentrated 
hydrochloric add In dioxane. The reaction Is then exiracled wHh EtOAc. and washed 
with water and brine to yield a-hydroxy compound 201b In Its crude fomt. The cnide 
compound 201b undergoes a Dess^Martin oxidation In THF (0.5 ml), providing the a- 
cart)onyl compound 201c in cnide iom. The cmde 201c is purified by silica gel flash 
chromatography using different ratios of hexanes:EtOAc as elution phase 
(9:1->5:1-»3:1->1:1) to afford the title compound Isolated kelo add 201c. 

Example 202. rnm pniind of F ^rmnta II. whemin A = -XC=0)-0-R\ = 

nvrinn^ntvl. G = -( r^n yn-nh^thvl. L = absent, X = Y = thiophen-3-Yl. Z = hydrogen. 

j = m = R = l andan> <R^ = '^=bvdroaen. 

The title compound is prepared with the titie compound keto add of Example 

201 and phenethanol according to the procedure set forth Example 198. 

I 

Example 203. rnmnniind of Fnrmiiia II. wherein A = -(C=0>-0-R\ R . = 
Jopentvl. = -/C=OWNH-rh«>nAthvl L = X = Y = thk>phen^Yl. 2 = 

hYrimqpn, j = 3. m = s = 1 , «*"H and = R*= hydrogen. 

The tide compound Is prepared with the title compound keto add of Example 
> 201 and phenethyl amine according to the procedure set forth in Example 199. 

B<ample204. nnm poiind of F """"^ » whemin A = -<C=0)-0-R\ R' = 

G = -fr.^nwNH-SfOV ^'^n^ L = absent X = Y = thtophen-S-yl. 
hYrtmqpn.j^a m = s = 1. a"H R» = hvdroQen. 

The titie compound is prepared witti ttie titie compound keto add of Example 
201 and a-toluenesuHonamWe acconling to tiie procedure set forth in Example 200. 
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Example 205. Compound of Formula ||. wherein A = tBOC. G = OH , I = 
-<C=0)CH?-. X = Y = thtoDhen-3-vl, Z = hvdrooen. j = 1. m = s = 1. and = = 
hydrogen. 

The trtle compound Is prepared with the modified cyclic pepUde precursor 
mesylate fonmed in 880 and 4.5Kli(thlophen^yl).2H-pyridazln-3^ne by the Mitsunobu 
conditions elucidated in Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth In Example 160. 

Example 206. Compound o f Fonnula II, wherein A = tBOC. G = qh. L = 
-CH(CH3)CHr-. X = Y = thiOPhen-3-vl. Z = hvrii o qen. i = 1m = s=1.R^ = methyl , and 
R*g hydrogen. 

The title compound is prepared with the modified cyclic peptide precuisor 
mesylate fonned in 89G and 4,5<Ji(thfophen^yl)-2H-pyrida2in-3^ne by the Mitsunobu 
condiOons elucidated in Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth in Example 160. 

Example 207. Compound of Fonmula II. wherein A = tRQC. G = OH. I = -O-. x s 

Y = thloph9n-3-vl. Z = hydrogen. i = Q.m = a^l R3 = methNH and r« = hvdrooen. 

The title compound is prepared with the modified cyclic peptide precursor 
mesylate fomied in 90D and 4.5^Kthlophen^yl)-2H-pyrldazin-3one by the Mitsunobu 
conditions elucidated in Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth in Example 160. 

Example 208. Compound of Fonnula 11. wherein A = tRpc. G = OH. L, s -S-.. X = 

Y = thiophen-3-vl. Z = hydrogen, i = 0. m = 5i = i. r3 = methvi . and = hvdmnftn 

The tiUe compound Is prepared with the modified cydlc peptide precursor 
mesylate formed in 91E and 4.5Kli(thiophen^y|).2Bi>yrida2in-3-one by the Mitsunobu 
conditions elucidated in Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth in Exarrple 160. 
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Example 209. nomnound of Fonmula II. w herein A = tBOC G = OH, L = -S(OK 
X = Y = thfoDhetv^Y' 7 = hydroge n. i = 2. m = s = 1,R^ = methyl, and = hydtoqen. 

The tWe compound fe prepared with the modified cydic peptide precursor 
mesylate formed in 92B and 4.5K«(thlophen-3-yl>-2H-pyridazin-3^ne by the Mitsunobu 
condltfons ekjddaled in Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth in Example 160. 

Example 210. r^moound of Fomiula II. wherein A = tBOC. G = OH. L = -S(0)? )C 
= Y = thioDhen-a-vl. Z = hydrogen, i = 2. m = s = 1 - = methvl. and R* = hydrogen. 

The title compound is prepared with the modified cyclic peptide precursor 
mesylate formed In 93B and 4.5^i(thiophen-3-ylV2H-pyridazin-3K)ne by the Mitsunobu 
conditions elucidated in Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth in Exan^e 1 60. 

Example 21 1 . nompound of Fomiula II. wherein A = tROC. G = OH. L = 
-SCHpCH^ X = Y = thioDhen-3-vl. Z = hvdroaen. i = 0. m = s = 1 . and R^ = R* = CH?. 

The title compound is prepared vtnth the modified cyclic peptide precursor 
mesylate formed in 94B and 4,5KJi(thiophen-3-yl)-2H-pyridazin-3^ne by the Mitsunobu 
conditions elucidated in Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth in Example 160. 

Example 212. Compound of Formula II. w h erein A = tBOC. G = OH. L = CF?CH?. 
X = Y = thiophen..^yl. Z = hvdro n en. i = 1. m = s = 1. and = R*= hydrogen. 

The title compound is prepared vwth the modified cycfc peptide precursor 
mesylate fomied in 95C and 4,5^i(thlophen^yl)-2H^)yndazln^ne by the Mitsunobu 
conditions elucidated In Example 158 followed by hydrolysis of the ethyl ester via the 
method set forth in Exan^fe f 60. 
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BcaqiRjettajUl S Qd^m^aaa&.M'gormula II. wherein A = tBOC. G = OH L = 
-CHFCH?-. X = Y = thioDhen-3-vi , 7 = hvdiDQen. 1 = 1. m = s = 1.and|y' = R^s 
hvdfDoen. 

The title compound is prepared with the modified cyclic peptide precursor 
mesylate formed in 96C and 4.5-di(thiophen-3-yl)-2H-pyridazin-3-one by the Mitsunolju 
conditions elucidated in Example 158 followed by hydrolysis of the ethyl ester via the 
method get forth in Example 160. 

Example 214. Comrwund o f Fomiula III, wherein A = tBOC. G = OH. L = absent. 
X = Y = thfophen-3-vl. Z = hvdroaen. i = 3. m = s = 1. and = = hvdroaen. 

214A. The saturated cyclic peptide precursor mesylate is prepared by catalytic 
redudfon of the mesylate cyclic peptide precursor of Example 2 with Pd/C in MeOH in 
the presence of h^. 

The title compound is prepared with the saturated cyclic peptide precursor 
mesylate fonned In 214A and 4,5-di(thiophen-3-yl)-2H-pyridazin-3-one by the 
MItsunobu conditions elucidated In Example 158 followed by hydrolysis of the ethyl 
ester via the method set forth In Example 160. 

The compounds of the present invention exhibit potent inhibitory properties 
against the HCV NS3 protease. The folfowing examples elucidate exemplary assays in 
wWch the compounds of the present invention are tested for anti-HCV effects. 

Example 215. l^<S3/NS4a Protease Enzvme Assay 

HCV protease adQ^ty and nihibitton Is assayed using an internally quenched 
fluorogenlc substrate. A DABCYL and an EDAI^ group are atteched to opposite ends 
of a short peptide. Quenching of the EDANS fluorescence by the DABCYL group is 
relieved upon proteotySc cleavage. Ruorescence was measured with a Molecular 
Devices Ruoromax (or equivatent) using an excitetion wavelength of 355 nm and an 
emission wavelength of 4^ nm. 
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^ half-area 96-well plates (VWR 29444-312 
[Coming 3693]) with full-length NS3 HCV protease lb tethered with NS4/1 eofactor (final 
enzyme concentration 1 to 15 nM). The assay buffer Is complemented with lO yM 
NS4A eofactor Pep 4A(Anaspec 25336 orln-house.MW 1424.8). RET SI (AcAsp- 
Glu-Asp(EDANSV6lu^Iu-Abu4COOy^la-SeriysKDABCYL)-NH2.AnaSpec2^^^ 

MW 1548.6) Is used as the fluorogenic peptide substrate. The assay buffer contained 
50 mM Hopes at pH 7.5. 30 mM NaCI and 10 mM BME. The enzyme reacHon Is 
followed over a 30 minutes time course at room temperature In the absence and 
preserice of Inhibitors. 

The peptkle inhlbnors HCV inh 1 (Anaspec 25345. 796.8) Ac-Asp-Glu-M^ 
GMSIu-Cy^. l-2(^Cl and HCV Inh 2 (Anaspec 25346. MW 913.1) AcAsp-Glu- 
DIf-Cha-Cys-OH. were used as reference compounds. 

IC50 values were calculated using XLR In ActivityBase (IDBS) using equation 
205: y=A+((B-Ay(1+((C/x)^))). 

Example 216. Ceil-Based Re plicon Assay 

Quantification of HCV repllcon RNA In cell lines (HCV Cell Based Assay) 
Cell lines, including Huh.11-7 or Huh 9-13. harboring HCV repficons (Lohmann. 
et al science 285:110-1 13. 1999) ais seeded at 5x10^ cellsAvell In 96 well plates and 
fed media containing DMEM (Ngh glucose). 10% fetal caW senim. penicillin- 
streptomycin and non-essenllal amino adds. Cells are Incubated In a 5% COa Incubator 
at37-C. Attheendofthelncubatlonpe»iod.totalRNAIsextracted and purified from 
cells using QIagen Rneasy 96 Kit (Catalog No. 74182). To amplify the HCV RNA so that 
sufficient material can be delected by an HCV specific probe (below), primers speafic 
for HCV (below) mediate both the reverse transcription of the HCV RNA and the 
amplificalion of the cDNA by polymerase chain reaction (PCR) using the TaqMan One- 
Step RT-PCR Master Mix Kit (AppOed Blosystems catalog no. 4309169). The nucleotide 
sequences of the RT-f>CR primers, which are located in the NS5B region of the HCV 
genome, are the following: 
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yGCTGCGGCCTGTCGAGCT: 
HCV Reverse primer "RBNSSBreV: 
5'CAAGGTCGTCTCCGCATAC 

Detecbon of the RT-PCR product was accomplished using the Applied 
Biosystems (ABI) Prism 7700 Sequence Detection System (SDS) that detects the 
fluorescence that is emitted when the probe, which is labeled with a fluorescence 
reporter dye and a quencher dye, is processed during the PGR reaction. The increase 
in the amount of fluorescence is measured during each cyde of PGR and reflects the 
increasing arrK)unt of RT-PCR product. Specifically, quantification is based on the 
threshold cyde. where the ampfification plot crosses a defined fluorescence threshold. 
Comparison of the threshold cycles of the sample with a known standard provides a 
highly sensitive measure of relative template concentration in different samples (ABI 
User Bulletin #2 December 11,1 997). The data is analyzed using thie ABI SDS program 
version 1.7. The relative template concentration can be converited to RNA copy 
numbers by employing a standard curve of HCV RNA starKlards with known copy 
number (ABI User Bulletin #2 December 11,1 997). 

The RT-PCR product was detected using ttie foltowing labeled probe: 
5' FAM^GAAGCTCCAGGACTGCACGATGCT-TAMRA 
FAM= Ruorescence reporter dye. 
TAMRA:=QuerK:her dye. 

The RT reactton is performed at 48 ^'C for 30 minutes followed by PGR. Thermal 
cyder parameters used for ttie PGR reaction on tiie ABI Prism 7700 Sequence 
Detection System were: one cyde at 95 °C, 10 minutes followed by 35 cycles each of 
which induded one incubation at 96 "^C for 15 seconds and a second incubation for 60 
''G fori minute. 

To normalize the data to an internal control molecule wittiin the cellular RNA, RT- 
PCR is performed on the cellular messenger RNA glyceraldehydes-3-phosphate 
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used. GAPDH RT-PCR is performed on the same exact RNA sample from vyrhich the 
HCV copy number is detennined. The GAPDH primers and probes, as well as the 
standards with which to detemiine copy number, are contained In the ABI Pre- 
Devetoped TaqMan Assay Kit (catalog no. 431 0884E). The ratio of HCV/GAPDH RNA 
is used to calculate the activity of compounds evaluated for inhibition of HCV RNA 
replication. 

Acthnty of compounds as Inhibitors of HCV replication (Cell based Assay) 
In replicon containing Huh>7 cell lines 

The effect of a spedTic anti-viral compound on HCV replicon RNA levels in Huh- 
11-7 or 9-13 cells was detennined by comparing the amount of HCV RNA nonnalized to 
GAPDH (e.g. the ratto of HCV/GAPDH) In the ceHs exposed to compound versus cells 
exposed to the 0% inhibition and the100% Inhibition controls. Specifically, cells were 
seeded at 5x 10^ ceBsAAfell in a 96 weB plate and were Incubated either with: 1) media 
containing 1% DMSO (0% inhibition control). 2) 100 International units. lU/ml Interferon- 
' alpha 2b in medla/1%DMSO or 3) media/1%DMSO containing a fixed concentration of 
compound. 96 well plates as described above were then incubated at 37 »C for 3 days 
(primary screening assay) or 4 days (IC50 detemriination). Percent Inhibition was 

defined as: 

% lnhlbition= 110(K(S.C2)/C1-C2))lx100 

> where 

S= the ratio of HCV RNA copy number/GAPDH RNA copy number in the sample; 
CI = the ratio of HCV RNA copy numberfGAPDH RNA copy number In the 0% 
inhibition control (media/1%DMSO); and 

C2= the ratio of HCV RNA copy number/GAPDH RNA copy number In the 100% 

> inhibition control (100 lU/ml Interferon-alpha 2b). 

The dose-response curve of the inhibitor was generated by adding compound In 
serial, three-fold dilutions over three logs to wells starting with the highest concentration 

236 



BNSDOCID: <WO____2004072243A2_L> 



wo 2004/072243 



PCT/US2004/003479 



Of a fPtcifc/:^>swgi4^ti£^^ with the lowest concentration of O.OIuM. 

Further dilution series (1uM to 0.001 ul\1 for example) was perfonried if the IC50 value 
was not In the linear range of the curve. IC50 was delennined based on the IDBS 
Activity Base program using Microsoft Excel "XL Fit" in which A=100% inhibition value 
(100IU/ml Interferon-alpha 2b), B= 0% inhibition control value (media/1 %DMSO) and 
C= midpoint of the curve as deflned as C=(B-A/2)+A. A. B and C values are expressed 
as the ratio of HCV RNA/GAPDH RNA as delennined for each sample in each well of a 
96 well plate as described above. For each plate the average of 4 wells were used to 
define the 100% and 0% Inhibition values. 

Althoi^h the invention has been descnbed wiUi respect to various preferred 
embodiments, it is not intended to be limited thereto, but rather those skilled in the art 
wi» recognize that variations and modifications may be made therein which are vinthin 
the spirit of the invention and the scope of the appended daims. 
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CLAIMS 



What is claimed is: 

1 . A compound having the Fonnula I: 
W 




virherein: 

A is selected from the group consisting of H, - (C=0)-R2. -<C=0>0-R' , -C(=0)- 
NH-R^ -C(=SVNH-R^ -S(0)rR^ -(C=NR>R\ and -(C=NR>NH-R^ : 

G is selected from the group consisting of -OH. -CMC1.C12 allcyl). -NHS(0)2-R\ - 
(C=0)-R\ -(C=0)-0-R\ and -(C=0)-NH-R'; 

L is selected from the group consisting of absent, -S-. -SCHr, -SCH2CHr-, - 
S(0)r. -S(0)2CH2CH2-. -S(0)-. -S(0)CH2CHr. -0-. -OCHr. -OCHaCHr. -(C=OHJHr. - 
CH(CH3)CHr . -CFHCHr. -CF2CH2-. and -CR^Rr where R, = H or halogen; 

j is 0,1, 2, 3, or 4; . 

misO, 1,or2; 

sis0.1or2; 

Ri is selected form the group consisting of H. C-Ce allcyl. CarCiz cydoalkyl, 
substituted CrCi2 cydoalkyl, aryl, substituted aryl. arylalkyl. substituted arytaBcyl. 
heteroaiyl. substituted heleroaryl. heteroarylalkyl. substituled heteroarylaBcyl. 
heterocydoalkyl, and substituted heterocydoalkyl: 
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lRGsrs^l»(PWrrt'iF^ii&f6B Of CrCe alkyi, "CrCi2 cycloalkyi, 

alkylamino. dialkylamino, arylamino, diarylamino, aryl, substituted aryl, arylalkyi, 
substituted arylalkyi, heteroaryl, substituted heteroaryl, heteroarylalkyi, substituted 
heteroarylalkyi, heterocycloalkyi, and substituted heterocycloalkyl; . 

and R"* are each independently selected from the group consisting of 
hydrogen, OH, CH3, CN, SH, halogen, NO2, NH2, amide, methoxy, trifluoromethoxy. and 
trifluoromethyl; 

E is selected from -CH=CH- or-CH2-CH2-; and 

W is a substituted or unsubstituted heterocyclic ring system. 

2. A compound according to claim 1 wherein W Is substituted with one or more 
substituents, each of sakl substituents being independently selected from any of (a), (b), 
(c).(d)and(e): 

(a) alkenyl; alkoxy; alkoxyalkyi; alkyi; alkylamino; alkylaryl; alkylsulfonyl; alkynyl; 
amide; amido optionally mono-substituted with CrCe alkyI; aryl; arylalkanoylalkyl; 
arylalkyi; arylaminoalkyi; aryloxyalkyl; arylsulfonyl; cycloalkoxy; cycloalkyi; dialkylamino; 
dialkylaminoalkyi; diarylaminoalkyi; haloalkyl; heteroaryl; heteroarylalkyi; heterocycio; 
heterocycloalkyl; heterocycloalkylalkyi; thioalkyi; monoalkylaminoalkyi; sulfonyi; (lower 
alkyl)sulfonyl; haloalkyl; carl)oxyl; amide; (lower alkyl)amkle; heterocycio optionally 
substituted with CrCe alkyI; perhaloalkyi; sulfonyi; thioalkyi; urea, C(=0)-R^^ 
OC(=0)R^^ C(=0)OR^^; C(=0)N(R^^)2; C(=S)N(R^^)2; SO2R"; NHS(02)R^^ N(R^V- 
N(R^2)C(=0)R^^ 

wherein each of the foregoing can be optk>nally be substituted with up to 
three groups selected from hatogen, OH, alkoxy, perhak>alkyi; 

(b) C7-C14 araikyi; Cz-CTcyctoalkyI; Ce-Cio aryl; heterocycio; (tower alkyI)* 
heterocydo; 

wherein each aralkyi, cycloalkyi, aryl, heterocycto or (lower alkyl)-heterocydo 
may be opttonally substituted with R^, where R^ is halogen, Ci-C e alMt CrC e 
cyctoalkyl, d-C e alkoxy, C3-C e cyctoalkoxy, NO2. N(R% NH-C(0)-R^ or NH-C(0)- 
NHR^; where R' is H, Ci-Ce alkyI or CyC© cycloalkyi; 

or R® is NH-CKOHJR** where R* Is CrC e alkyI or C3-C 6 cydoalkyl; 
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iPiPRP^.W^O'f^^*''''*^^^)-'^"-'^' Where is independently H, d-Ce 
alkyl or (VCs cycloalkyi. Ce or Co anrl. . aralkyl. heterocycio or (lower alkyi)- 
heterocycio; 

(d) NH-C(0>OR« where R« is C-C e alkyI or CrC e cycloalkyi; 

(e) formyl; halogen;, hydroxy; NO2; OH; SH; hak>; CN; 

wherein 

each R" is independently H. OH. alkyl. alkenyl. alkynyl. 
perhaloalkyl. alkoxy. aryl. arylaikyl. alkylaryl. heterocycto. heterocycloalkyl. alkyteulfor^ 
arylsulfonyl. heteroaryl. heteroarylalkyl. arylalkanoyla.kyl. heterocydoalkyW 
aryk>xyalkyl. alkylamino. dlalkylamlno. monoalkytemlnoalkyl. dialkylam^^oalky^ 
arylamlnoalkyl. dlarylarr^lnoalkyl. wherein any of the foregoing can be 0P«^ne% be 
substituted with up to three groups selected from hatogen. OH. alkoxy and perhatoalkyi; 

each R« Is Independently H. fonnyl. alkyl. alkenyl. alkynyl. 
perhaloalkyl. alkoxy. aryl. arylaikyl. alkylaryl. heterocycto. heterocyctoalkyl. alkylsulfor^ 
arylsulfonyl. heteroarylalkyl. heteroaryl. arylalkanoylalkyl. heterocyctoalkylalkyi 
arytoxyalkyl. monoalkylamlnoalkyl. dialkylamlnoalkyl. arylamlrK,alkyl. or 
dianrlamlnoalkyl. wherein any of the foregoing can be opttonally be substituted with up 
to three groups selected from hatogen. OH, alkoxy and perhatoalkyi. 

3. The compound of claim 1 wherein W is selecled from the group consisting of: 

(a) an a«phatfc heteromonocycnc. heterobicyclic or heterotricyclic nng 
system having f«,m five to sb«een ring atoms and up to four ring hetero atoms selected 

from O; N and S. wherein saW ring system is optionally substituted with up to ti^ree nng 
subslituette selected ftom the group consisting of OH. CN. hatogen. fbm.^^ and 

(b) an aromatic heteromonocyclic. heterobfcycllc or heterotricyclic ring 
system having from five to sixteen ring atoms and up to four ring hetero atoms selected 
ftom O. N and S. wherein saW ring system is optionally substituted witi, up to three nng 
substiluents selecled from the group consisting of OH. CN. halogen, fbm^yl. and R ; 

wherein: 
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Rircrj^tBSimAe^aaifeHh^ alkenyl. alkynyl. perhatoalkyl. alkoxy, aryl. 
arylalkyi, alkylaryl, heterocycb. heterocydoalkyt, alkylsulfonyl, arylsulfonyl* heretoaryl, 
heteroaiylalkyi, arylalkanoyialkyi, heterocycbalkylalkyt aryloxyalkyi, alkylamino, 
dialkylamino, monoalkylaminoalkyi, dialkylaminoalkyi, arylaminoalkyi, diarylaminoaikyi, 
heteroaryl or urea, wherein any of the foregoing can be optbnally be substituted with up 
to three groups selected from hak)gen, OH, alkoxy and perhaloalkyi; C(==0)-R^^, 
OC(=0)R^\ C(=0)OR". C(=0)N(R^^)2. C(=S)N(R")2, S02R^\ NHS(02)R^\ NiR^^h. 
and N(R^2jq=0)R^^ 

each R^^ is independently H, OH, alkyi, alkenyl, alkynyl, perhah>alkyl, alkoxy, 
aryl, aryialkyi, alkylaryl, heterocyck), heterocydoalkyl, alkylsuHbnyl, arylsulfonyl, 
heteroaryl, heteroarylalkyl, arylalkanoylalkyl, heterocyctoalkylalkyi aryioxyalkyi, 
alkylamino, dialkylamino, monoalkylaminoalkyi, dialkylaminoalkyi, arylaminoalkyi, 
diarylaminoaikyi, wherein any of the foregoing can be opttonally be substituted with lip 
to three groups selected from habgen, OH, alkoxy and perhaloalkyi; 

each R^^ is independently H, fonmyl, alkyI, alkenyl, alkynyl. perhaloalkyi, alkoxy, 
aryl, aryialkyi, alkylaryl, heterocycb, heterocydoalkyl, alkylsuMbnyl, arylsulfonyl, 
heteroarylalkyl, heteroaryl, arylalkanoylaikyl, heterocycloalkyialkyi aryioxyalkyi, 
monoalkylaminoalkyi, dialkylaminoalkyi, arylaminoalkyi, or diarylaminoaikyi, wherein any 
of the foregoing can be bptipnally be substituted with up to three groups selected from 
hatogen, OH, alkoxy and perhabalkyi. 

4. The compound of daim 3 wherein W is an aliphatto heteromonocydic, 
heterobicydic or heterotricydic ring system having from five to sixteen ring atoms and 
up to four ring hetero atoms selected from O, N and S, wherein said ring system is 
optionally substituted with up to three ring substituents seleded from the group 
consisting of OH, CN, hatogen, fonmyl, Rio and Rn. 

5. The compound of claim 3 wherein W is an aliphatic heteromonocydic ring 
system having from five to seven ring atoms and up to four ring hetero atoms seleded 
from O, N and S, wherein sakJ ring system is optionally substituted with up to three ring 
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substi©gairs6iyiEi©fi*irfliB3^^»nsi^^ of OH. CN. halogen, fomiyl. and 



6, 



e. The compound of claim 5 herein said optionally substftuted aliphatic 
heteromonocycHc ring system has five ring atoms and 1 or 2 ring hetero atoms selected 
from O, N and S. 

7. The compound of daim 6 wherein said optionally substituted aliphatic 
heteromonocycHc ring system is selected from the group consisting of pyrrondlnes. 
pyrazoBdines, pynoHnes. tetrahydrothiophenes. dihydrothiophenes. tetrahydiofurans, 
dihydrofurans. imidazoHnes. tetrahydroimidazoles. dihydropyrazoles. 
tetrahydropyrazoles, and oxarolines. 

8. The compound of daim 5 wherein said optionally substituted aliphatic 
hetetomonocyclic ring system has six ring atoms and 1 or 2 ring hetero atoms selected 
from O, N and S. 

9. The compound of daim 8 wherein said optionally substituted aliphatic 
heteit)monocydic ring system is selected from the group consisting of pyridines, 
piperidines. dihydiopyridlnes. lelrahydiopyridines. dihydropyrans. tetrahydropyrans. 
dfoxanes. piperazines. dihydropyrimidines. tetrahydropyrimidines. pertiydio pyrimidine. 
morphoUne. thioxane, and thiomorphollne. 

10. The cbmpound of daim 5 wherein said optionally substituted aliphatic 
heleiomonocydic' ring system has seven ring atoms aw* 1 or 2 ring hetero atoms 
seleded fifom O. N and S. 

11. The compound of claim 8 wherein said optionally substituted aliphatic 
heteromonocycHc ring system is seleded from the group consisting of 
hexamethylenelmine. and hexamethytenesulfide. 
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12. PlhTc6U|@S]!kdftof ^liM^^ W is an aliphatic heterobicyclic ring system 
having from five to sixteen ring atoms and up to four ring hetero atoms selected from O, 
N and S, wherein said ring system is optionaliy substituted with up to three ring 
substituents selected from the group consisting of OH, CN, halogen, fonmy! and Rio. 

13. The compound of claim 12 wherein said optionally substituted aliphatic 
heterobicyclic ring system has eight to twelve ring atoms and 1 to 4 ring hetero atoms 
selected from O, N and S. 

14. The compound of daim 13 wherein said optionally substituted aliphatic 
heterobicyclic ring system eight to twelve ring atoms and 1 or 2 ring hetero atoms 
selected from O and N. 

15. The compound of daim 3 wherein W is an aromatic heteromonocydic, 
heterobicydic or heterotricydic ring system having from five to sbdeen ring atoms and 
up to four ring hetero atoms selected from O, N and S, wherein said ring system is 
optionally substituted with up to three ring substituents selected from the group 
consisting of OH. CN, halogen, formyl and Rio. 

16. The compound of claim 3 wherein W is an aromatic heteromohocydic ring 
system having fifom five to seven ring atoms and up to four ring hetero atoms selected 
from O, N and S, wherein said ring system is optionally substituted with up to three ring 
substituents selected from the group consisting of OH, CN, halogen, fonmyl and Rio. 

17. The compound of daim 15 wherein said optionally substituted aro^natic 
heteromonocydic ring system has five ring atoms and 1 or 2 ring hetero atoms selected 
firomO, NandS. 

18. The compound of daim 17 wherein said optionally substituted aromatic 
heteromoriocydic ring system is selected from the group consisting of pyrroles. 
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pyr^(#sr/^P^*5;'TOa&^'-5ithtophenes. pyrazoles. imidazoles, oxazoies. 
oxadiazoles, isoxazoles. thiazoles, ttiiadiazoles, and isolhiazoles. 

19. The compound of claim 16 wherein said optionally substituted aromatic 
heteromonocydic ring system has sbc ring atoms and 1. 2 or 3 ring hetero atoms 
selected from O, N and S. 

20. The compound of claim 19 wherein said optionally substituted aromatic 
heteromonocydic ring system is seleded from the group consisting of pyridines, 
pyrimidines, pyrazines, pyrans, and triazlnes. 

21. The compound of dalm 16 wherein said optionally substituted aromatic 
heteromonocydic ring system has five ring atoms ahd 3 or 4 ring hetero atoms selected 
from O, N and S. 

22. The compound of daim 21 wherein said optionally substituted aromatic 
heteromonocydic ring system is triazolyl or tetrazolyL 

23. The compound of daim 3 wherein W is an aromatic heteroblcydic ring system 
having from eight to twelve ring atoms and up to four ring hetero atoms seleded from O, 
N and S. wherein said ring system is optionally substituted with up to three ring 
substRuents seleded from the group consisting of OH, CN, halogen, fom^yl and R,o. 

24. The compound of dalm 23 wherein said optionally substituted aromatic 
heterobicydic ring system is seleded from the group consisting of adenines, 
azabenzimidazoles, azaindoles. benzimidazoles. benzo isothiazoles, benzofurans, 
benzoisoxazoles. benzooxazoles. benzothiadiazoles. benzothiazoles, benzothlenes. 
benzothiophenes. benzoxazoles, cartiazoles. cinnolines. guanines, imidazopyridlnes. 
indazoles. indoles, isoindoles. isoquinolines, phthalazines, purines, pyrroto pyridines, 
quinazolines, quinollnes, quinoxalines, thianaphthenes, and xanthines. 
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25. pTbCcc!iA4£iU0ic>^^ W IS an aromatic heterotrbyclic ring system 
having from ten to sixteen ring atoms and up to four ring hetero atoms selected from 

N and S, wlierein said ring system is optionally substituted with up to three ring 
substituents selected from the group consisting of OH, CN, halogen, fonnyl, Rio and 
Rii. 

26. The compound of daim 25 wherein said optbnally substituted aromatic 
heterotricydic ring system is selected from ttie group consisting of carii)azoles, 
bibenzofurans, psoralens, dibenzothiophenes, phenazines, thianthrenes, 
phenanthrolines, phenanthridines. 

27. A compound of Formula II 



W 




Formula n 

Wherein: 

A is selected from the group consisting of H. -(00)-R^ -(C=0)-OR', - 
C(=0)-NH-R\ -C(=S)-NH-R2 , -S(0)rR^ -(C=NR>R\ and ^ONR^NH-R^ 

6 is selected from the group consteting of -OH, -0-(CrCi2 alkyi), * 
NHS(0)rR'. -(C=0)-R^, -(C=0)-0-Rf. and KC=0)-NH-R2; 

L is selected from the group consisting of absent, -S-, -SCHr, -SCH2CHr» 
-S(0)r. -SCOfeCHzCHr. -8(0)., ^0)CH2CH2-. -OCHr, -OCH2CH2-, -(0O)-CHr. 
-CH(CH3)CH2-. -CFHCH2-. -CF2CH2-. and -CRx=CR,r where Rx = H or halogen; 
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W is selected from the group consisting 

N N / \ 



ting of ^ 



\ , and <~vw 

Q is selected from the group consisting of stos&rA, -CHr, -0-, -NH-. - 

N(R>.-S-.-S(0)r,and-(C=OV; 

cy is selected from the group consisting of stosenX, -CHr. and -NH-, 

Y Is selected from the group consisting of H. CrCe alkyl. aryl. substituted 
arvl arylalkyl. substHuled aiylalkyl. heteroaiyl. substituted heteroaryl. heleroanrlalkyl. 
substituted heteroarytelkyl. heterocydoalkyl. and substituted heterocjrcloalkyi; 

j = 0.1, 2, 3, or 4: 

m = 0,1.or2; 
s = 0,1 or 2; 

Ri is selected from the group consisting of H, CrCe alkyl. CrCi2 
cyctoaHcyl. substituted CrC« cycloalkyl. aryl. substituted aryl. arylalkyl. substituted 
arylalkyl. heteroaryl. substituted heteroaryl. heteroarytelkyl. substituted heteroarylalkyl. 
heteiocyctoalkyl. and substituted heterocydoalkyl; 

r2 is selected from the group consisting of H. Ci-Ce alkyl. CrCi2 
cycloalkyl. substituted C.C« cycloalkyl, alkylamino. dialkyi amino. arylamlr«^ 
diarylamlno. aryl. substituted aryl. arylalkyl. substituted arylalkyl. heteroaryl. substrtuted . 
heteroaryl. heteroarylalkyl. substituted heteroarylalkyl. heterocyctoalkyl. and subsUtuted 

heterocyctoalkyl: and 

R' and are each independently selected fiom the group consisting of 

hydrogenarKl methyl. 

28. A compourKl according to claim 27. wherein: 
Ais-{C=0>0-R^ 
G is hydroxyl; 
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j = 3: 

m = s = 1;and 

and are hydrogen. 

29. A compound according to claim 27. wherein: 



Als-<C=0)-0-fert-biJtyl; 
G is hydroxyl; 
L Is absent, 
j = 3; 

m = s = 1;and 

and R* are hydrogen. 



30; A compound according to claim 27, wherein: 



AlsKC=0)-aR\ 
G is hydroxyl; 
L is absent; 
j = 3; 

m = s = 1;and 

R^ and R"* are hydrogen. 



31 . A compound according to claim 27, wherein: 



A is -(C=OH>fert-butyl; 
G Is hydroxyl; 
L is absent; 




Wis 



j = 3; 

m = s = 1;and 

R^ and are hydrogen. 
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32. A compound according ro ciaim z/ wnicn is snsieoicu «.8 a>*'-K — 



of. 



1 1 s 3; nn=53l; and 




A i 


5 1 1 










R', R" j 


tBOC i 


OH 


absent j 




at)sent 1 1 


f>henyl 


R* = R'=H; 


©OC 


OH 


at)sent 1 




at)sent 1 


2-bromophenyl 


R:' = R'=H; 

Ff = ir=H: . 1 


tBOC 


OH 


absent 1 


M^-N 1" 


absent 1 


3-bromophenyl 




tBOC 


OH 


absent 




absent 1 


4-bromophenyl 




tBOC 


OH 


absent 




abser^ 1 


5-Bromo-2-thlenyl 


R' = R'=H: 


tBOC 


OH 


absent 


• 


absent 


2-l>romo-4-pyrklyl 




ItBOC 


OH 


absent 




absent 


24>iplienyl 




tBOC 


OH 


absent 




absent 


3-biphenyl 


R' = R' = H; 


tBOC 


OH 


'at>sent 


j y 


1 absent 


1 4-Dipnenyi 


R'sR-'H; 


tBOC 


OH 


1 absent 


1 — R^9" 


1 at)sent 


thlenyl)phenyl 


R' = R'=H; 


tBOC 


OH 


j absent 


I \ 


1 absent 


U(P- 

1 frSAiftrimmolhmfMnh 
1 II iiiuQIVIllt;u nfAyyt • 

|enyl)phenyl 


R' = R'=H; 1 


tBOC 


OH 


absent 


"1 H=ll 


1 at>sent 


1 cyanophenyl)phen 

r 


R:' = R'=H; 


tBOC 


OH 


I absent 


H — u u 


1 absent 


1 thienyl)phenyl 


R^'R-'H: 
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j = 3;t?h€^¥:.^iJtf y U / U 3 H^/ y " " • — 1 


A 


G 


L 


W 


Q 


Y 








aDseni 




= absent 


Hp- 

trifluoromelhoxyph 
enyl)phenyl 


R^ = R''= H; 


tBOC 


OH 


absent 




absent 


cyanophenyl)phen 

yi 


R'^R'sH; 


tBOC 


OH 


al>senl 


N or 


absent 


5-phenyl-2-th)enyt 




tBOC 


OH 


at>sent 


N or 


absent 


5-phenyl-3-pyridyl 


R" = R"=H; 


tBOC 


OEt 


at>sent 


v-^ N cT 


absent 


3-€hloro-4- 
hydraxyphenyi 


R-^R'^H; 


tBOC 


OH 


absent 


NizzN 
IT Q 


absent 


3-chloro-4- 
hydroxyphenyl 


R' = R'=H; 


SOC 


OH 


absent 


y^ ^N^Q'^ 


absent 


3-t)romo-4- 

hydroxyphenyl 


R' = R'=H; 


tBOC 


OH 


atisent 


N=z:f* 
y^ ^N^Q^ 


at>sent 


2-methyl-4- 
bromophenyl 




tBOC 


OH 


absent 


. ^N,,^4s.^^Y 
y^ M^Q*^ 


absent 


3-methyM- 
bromophenyl 


R^ = R-=H; 


tBOC 


OH 


absent 


y^ rr^ar 


absent 


n-propyl 


R" = R'=H; 


tBOC 


OH 


absent 


y^ IT 


absent 


n-butyi 


R' = R'=H; 


tBOC 


OH 


absent 


. ^M^I^t^Y 

^ WW 


absent . . 


4-ethoxyphenyl 


R' = R''=^H; 


tBOC 


OH 


absent 




at)sent 


4-propaxyphenyi 


R:' = R'=H; 


tBOC 


OH 


at>sent 


y^^^M^tf-^ 


at>scHfit 


44)utoxyphenyl 


R"-R'=:H; 
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A G 


» 1 ^ 












1 IBOC, C 


}H 1 a 


Dseni 


UzzzH 1 a 


bsent 1 3 


^elhoxyphenyi r 




1 tBOC ( 


■XI ■ 1 - 

Jn 1 £ 


il>S6nt 




it)sent i ^ 
1 ( 


\. 4-1 
Jimethoxyphenyl 


?' = R'=H; 


1 idOG < 


Jn 1 1 


sbsont 




absent | * 
1 1 


»-methoxy-1- i 
riaphthyl 


[?' = ir=H; 


1 tBOC 


Urf 1 


aDseni 


" N=N 1 


absent | 
& 1 


4-phenoxyphenyl 


R' = fr=H; 


1 tBOC 


OH 1 


aDseni 




absent 1 


benzyl 


R* = R'=H: 


1 tBOC 


OH 1 


absent 


W— N 1 


atisent | 


p-phenyll)enzyl 


r*»r:»h; 


IBOC 


OH 


absent 


U N 


absent 1 


3-chlorophenyl 




1 IBOC 


OH 


absent 


N N 


absent 


3-fiuorophenyl 


R:' = Rr=H; 


1 tBOC 


OH 


1 absent 


N N 


1 absent 


3-in^hoxyphenyl 


R* = R'»H: 


tBOC 


OH 


absent 


- N=N 
"H Q 


1 absent 


1 3-phenoxyphenyt 


R' = ir=H; 

R' = Rr=H; 1 


ItBOC 


OH 


1 absent 


N=N 

"N or 


absent - 


1 hMTiTvlnxvDhenvt 




ItBOC 


OH 


1 absent 


N=N 

"N or 


1 al>sent 


3- 

1 frifli ifMnmf^tilvlDhien 

r 


R» = R'=H: 


tBOC 


OH 


1 absent 


H=N 


1 abseht 


1 4-brofnopheryi 




tBOC 


OH 


1 absent 




1 absent 


1 4^nuorophenyl 




tBOC 


OH 


absent 


Jl II 


1 absent 


4-m^hoxyphenyl 


R' = R'=H: 
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j = 3;n«^;TDdUS04./03»*79 


A 


G 


L 


W 


Q 


Y 


ir.R* 


tBOC 


OH 


at>sent 




absent 


4-ethcxxyphenyl 


R' = R'=H; 


tBOC 


OH 


at>sent 


N H 


absent 


4- 

trifluoromethytphe 
nyt 


R* = Fr=H; 


tBOC 


OH 


absent 




absent 


3,5- 

dKtrifluoromethyl) 
phenyl 


R:' = ir=H; 


tBCX^ 


OH 


absent 


1 — 1 


absent 


4-{N, N- 

dimethylamino)-3, 

5- 

dKtrifluorofnethyl) 
phenyl 




tBOC 


OH 


^Dsent 




absent 


2 4- 
dichlorophenyl 




. tBOC 


OH 

v/n 




H N 


absent 


3 5- 
dichlorophenyl 


R* = R*=H; 


tBOC 


OH 


absent 


1 1 


absent 


3, 4- 
dicHorophenyl 


R^^rr-H; 


tBOC 


OH 


al>sent 




absent 


2-pyridyl 


R' = Fr=H; 


tBOC 


OH 


at>sent 


N N 


absent 


2-f>yridyl 


R'sFT^H; 


tBOC 


OH 


^>sent 




absent 


3-pvridyl 


R'sR'sH; 


tBOC 


OH 


absent 




absent 


4-pyridyl 


R* = ir=H; 


, tBOC 


OH 


absent 




absent 


4-methoxy-3- 
bromophenyl 


R' = ir=H; 


tBOC 


OH 


absent 


14"^ U 


at>sent 


4- 

(methyicydopropa 
ne)phenyl 


fr^rr^H; 
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ItBOC 



IBOC 



JBOC 



ItBOC 



ItBOC 



ItBOC 



W 

,.=:N I absent 



OH Tabsent 



OH I absent 



OH absent 



OH I absent 



— H=R 



al>sent 



OH [absent 



tBOC 



OH Tabsent 



tBOC 



nsoc 



ItBOC 



ItBOC 



tBOC 



OH I absent 
OH I absent 



OH [absent 



N=M I absent 



— H=R 



absent 







PCT/US2004/003479 

n 



3-chloro-4' 
(methylcyclopropa 

ne)phenyl 
3-cWoro-4- 



methoxyphehyl 



3-chIoro-4- 
ethoxyphenyl 

3-bromo-4- 



R* = R*=H; 
* = R'=H; 



ethoxypheny! 

3-chk>ro-4-<2- 
hydroxyethoxy)ph 
enyl 



hydroxyethoxy)ph 
eny! 

3-chloro-4-(0- T^^R^H; 



OH Tateent 



OH [absent 



jf=ff 



wtier^n = 
-CHr- 
wfierein Q* = 



-CHr- 



allyl)pbenyl 

3-bromo-4-(0- | R* = R* = H; 
aDyl)pbenyl 

CH2SCH3)phenyl 
3^loro^O- IR-^FT^H; 
CH2SCH3)phenyl 



s\ — 7==\ R* = R''=H;and 



KM 
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33. {ACMhpicyrfi l^^raiapM^filh 27 vvhich is selected from the group consisting 
of: 



j33; ms$sl; and 


A 


G 


L 


W 


Q 


Y 


R\R* 


-(00)-0-R' 
wherein = 
cydopentyl 


•OH 


absent 


M M 


absent 


phenyl 


R' = R'=H; 


-^C=0>-0-R' 
wherein = 
cyclobutyl 


OH 


absent 


N— N 


at>sent 


phenyl 


R' = R'=H; 


wherein A = 
-{O0H>-R^ 
wherein R^ = 
cydohexyl 


OH 


absent 




at)sent 


phenyl 


R' = R'=H; 


wherein A = 
^C0>-0-R^ 
wherein R^ = 

0 


OH 


absent 




absent 


phenyl 


R' = R'=H; 


wherein A = 
-(C=OH)-R^ 
wherein R^ = 


OH 


absent 




al)sent 


phenyl 


R" = R'=H;and 


wherein A = 
-{C=0)-O-R1 
wherein R1 = 

0^ 


OH 


at>sent 




al}sent 


phenyl 


R3«R4 = H 



34. A compound according to claim 27 which Is selected from the group consisting 
of: 
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A i 




L p 






f 


1 


m,s 1 




tBOC < 


DH 


-(C=0)CH2- 




at>5ent ] 


p)henyl 


1 


m = s = 
1 


H; 






__f*UIOI-l-V*H. 1 
--Un\ori3jt#n2 | 


H=ir r 


at)sent | 


phenyl 


1 


m = s = 
1 


methyl, 

Iv-H 






_o_ 1 

— V/— 1 


^? 1 


absent 1 


phenyl 


0 


m-s- 
1 


methyl, 

K - M 


tBOC 


OH 


-s- 


N=N 1 


al>sent 


phenyl 


0 


m = s = 
1 


R* 

methyl, 
R* = H 


tBOC 


OH 


-S(0)- 


N=N 


absent 


phenyl 


0 


m = s = 
1 


R- 

methyl, 
R*=H; 


tBOC 


OH 


-S(0)r- 


1 SI=H 


at)sent 


1 phenyl 


0 


m = 3 = 
1 


R^ 

methyl. 


tBOC 


OH 


-SCH2CH2- 




1 absent 


1 phenyl 


0 


m = s = 
1 


CH3: 


tBOC 


OH 


-CF2CH2- 


i — — ~ 


1 absent 


1 phenyl 


1 


m = s = 
1 


H;and 


tBOC 


OH 


-CFHCHr- 


1 

1 ^^^f^cr" 


absent 


1 phenyl 


1 


m = s = 
1 


. R' = ir = 
H 



35. A compound acconfing to claim 27 whfch is selected from the group consisting of. 



A 


G 


L 


W 


J 


m,s 


R3,R4 


-(C=0)-0-R' 
R^ = cydopentyi 


-O-phenethyl 


absent 


0 = absent 

Y = phenyl 


j = 3 

1 


m = s»1 


R^^R'^H; 
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W 


i 


m, s 


R3,R4 


-(c=o>-a-R' 

= cydopentyl 


-NH-phenethyl 


absent 


Q = al>sent 
Y = phenyl 


j = 3 


m = s = 1 


R'^R^^^H; 


^C=OH>-R^ 
R^ =r cydopentyl 


-NHS(0) 
2-phenethyl 


absent 


M ti 

Q = absent 
Y = phenyl 


j = 3 


m = s = 1 


R' = R'' = H; 


-^C=0)-0-R' 
R^ = cydopentyl 


-(C=OH>H 


absent 


Q = absent 
Y=s phenyl 




m = s = 1 


R' = R^=H; 


-(C=OH)-R' 
R^ = cydopentyl 


-(00)-0-phenet 
hyl 


absent 


Q = absent 
Y = phenyl 


j = 3 


m = s = 1 


R' = R'=H; 


~{C=0)-0-R' 
R' = cydopentyl 


-(C=0)-NH-phen 
ethyl 


absent 


Q = absent 
Y» phenyl 


J = 3 


m = s = 1 




-{ooy-o-R' 

R' = cydopentyl 


-(C=0)-NH-S(0) 
r-benzyl 


absent 


Nz=:M 

Q = absent 
Y = phenyl 


j = 3 


m = 3 = 1 


R'«R'=H. 



36. A compound of Formula III: 
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Fonnula in 



wherein ^ 
A is selected from the group corwisting of H. -(C=0)-I^. -{C=0)-0-R . - 

C(=0>NH-R2, .c(=S)-NH-R2 -S{0VR'. -(C=NR>R\ and -(C=NR^NH-R^ 

G is selected from the group consisting of -OH. -0-(Ci-Ci2 alkyl), - 

NHS(0)rR\ -(C=0)-R^ -(C=0)-0-R'. and -(C=0)-NH-R2; 

L is selected from the group consisting of absent, -S-, -SCHj-. -SCH2CH2-, 

-S(0)r. -S(0)2CH2CH^, -S(0)-. -SCOCH^CH^r. -0-. -OCHr. -OCH^CHr. -(C=0>CHr. 

-CH(CH3)CHr. -CFHCHr . -CF^Hr. and -CRx=CR^ where Rx = H or halogen; 




W is selected from the group consisting of 

, \ .and ; 

Q is seteded from the group consisting of absent, -CHr, -0-. -NH-, - 

N(RV. -S-. -S{0)r. and -(OO)-; 

(y is selected from the group consisting of absent, -CHr. and -NH-; 

Y Is selected from the group consisting of H. CpCe alkyl, aryl. substttuted 
aryl. aiylalkyl. substituted arylalkyl. heteroaryl. substituted heteroaryl. heteroarytelkyl, 
substituted heteroarylalkyl. heterocycloalkyl. and substituted heterocydoalkyi: 

j = 0,1, 2, 3, or 4; 
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iH&s®«iii%otiia;: 

s = 0,1 or 2; 

is selected from the group consisting of H, CpCs alkyi, • C3-C12 
cycloalkyi, substituted C3-C12 cycloalkyi, aryl, substituted aryl, arylalkyi, substituted 
aryialkyi, heteroaryl, substituted heteroaryl, heteroarylalkyl» substituted heteroarylalkyi, 
heterocycloalkyi, and substituted heterocycloalkyi; 

is selected from the group consisting of H, CpCe alkyI, C3"Ci2 
cycloalkyi, substituted C3-C12 cycloalkyi, alkylamino, dialkyi amino, arylamino, 
diarylamino, aryi, substituted aryl, arylalkyi, substituted arylalkyi, heteroaryl, substituted 
heteroaryl, heteroaryialkyi, substituted heteroarylalkyi, heterocycloalkyi, and substituted 
heterocycloalkyi; and 

R^ and R^ are each independently selected from the group consisting of 
hydrogen and methyl 

37. A compound according to claim 36, wherein: 

A is KC=0)-0-R^ 
G is hydroxyl; 
L is absent; 
j = 3; 

m = s=1;and 

1^ and R* are hydrogen. 

38. A compound according to claim 36, wherein: 

A Is -(00>-0-fe/«HJtyI; 
G is hydroxyl; 
L is absent; 
j = 3; 

m = s = 1;and 

R^ and R* are hydrogen. 

39. A compound according to claim 36, wherein: 
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p C T .A [fS £|^Q)?Qi^ HI- 7 9 
G is hydroxyl; 
L is absent; 

Wis ^ ; 

j = 3; 

m = s = 1;and 

and are hydrogen. 



40. A compound according to claim 36, wherein: 
A is -<00>0-teff-butyl; 
G is hydroxyl; 
L is absent; 




Wis ^ 
j = 3; 

m = s = 1;and 

and R^ are hydrogen. 
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41 . A compound of Formula II: 



W 




Formula II 
wherein 



A Is selected from the group consisting of H, -iC-OyP?, -<C=0)-OR', 
-C(=0)-NH-R^ -C(=S)-NH-R^ , -S(0)rR^. -(C=NR>R\ and -{ONR>NH-R^ 
G is selected from the group consisting of -OH. -0(Ci-Ci2 alkyi), 
-NHS(0)rR', "(C=0)-R^ -{C=OVOR^ and -(C=0)«NH-R^ 

L is selected from the group consisting of absent, -S-, -SCH2-, -SCH2CHr. 
-S(0)r. -S(0)2CH2CH2-, -S(0)-, -S(0)CH2CH2-. -OCH2-, -OCH2CHr. 

-<C=0)-CH2-, -CH(CH3)CHr. -CFHCH2-. -CF2CH2-, and -CRx=CR^ where Rx = H or 
halogen; 



W is selected from the group consisting of 




where X and Y are independently selected from the group consisting of H, halogen, Cj- 
Ce alkyi, C3-C12 cycloalkyi, -CHralkylan^ino» -CFtdlalkylamino. -CHrarylamino. -CHz- 
diarylamino, -(C=0)-alkylamino, -<00)-dlallcylamino, -(C=0)-arylamino. -{COy 
diarylamino, aryl, substituted aryl. arylalkyi, substituted arylalkyi, heteroaryl, substituted 
heteroaryl, heteroarylalkyi, substituted heteroarylalkyi, heterocycloalkyl, and substituted 
heterocycloalkyi; in the alternative, X and Y taken together with the carbon atoms 
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occfp«Irff tK^U®i5iJ'*^aSKjS<*5a«lhe triazote ring, to which X and Y are attached, for a 
cycHc moiety selected from the group consisting of aryl. substituted aryl. heteioaryl. and 

substituted heteroaryi; 

j = 0.1. 2. 3. or 4; 
m = 0, 1,or2; 
s = 0. 1or2; 

Is selected from the group consisting of H, CrCs alkyi, CrCw 
cydoalkyl. substituted CyCi2 cycloalkyl. aryl. substituted aryl. aiylalkyl. substituted 
arylalkyl. heteroaryi. substituted heteioaryl. heteroarylalkyl. substituted heteroarylalkyl. 
heteiocydoalkyl. and substituted helerocydoalkyl; 

r2 Is selected from the group consisting of H. CrCe alkyl. CrCia cycloalkyl. 
substttuted CrCi2 cyctoalkyi, alkylamlno. dialkyi amino, arylamino, diarylamino. aryl. 
substituted aryl. arylalkyl. substituted arylalkyl, heteroaryi. substituted heteroaryi. 
heteroarylalkyl. substituted heteroarylalkyl. heterocycloalkyl. and substituted 

heterocyctoalkyi; and 

and R* are each independently selected from the group consisfing of 

hydrogen and methyl. 

42. A compound according to claim 41 . wherein: 
Ais-{C=0)-0-R\ 
G is hydroxyl; 
L is absent. 
j = 3; 

m=s=1; aixl 

and R* are hydrogen. 

43. Acompound according to dahn 41, wherein: 
A Is -{C=OHXerf-butyl; 
G Is hydroxyl: 
Lis absent; 
i = 3: 
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and are hydrogen. 

44. A compound according to claim 41 , wherein: 
Als-(C=0)-0-R\ 
G IS hydroxy); 
L is absent 

H 

W is ^rlr^ 

j = 3; 

m = s = 1;and 

R^ and R^ are hydrogen. 



45. A compound according to claim 41 , wherein: 
A is ■^C=OVO-feff-butyl: 
G is hydroxyl; 
L is absent; 

Wis ^aIa/* ; 

J = 3; : 

M = s = 1;and 

R^ and R* are hydrogen. 



46. A compound according to claim 41 which is selected from the group consisting 
of: 

G Tl Tw P rmTs lir.R' 
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J 1 


m, s 


R* = R'=H: 1 


tBOG 


OH 


absent 


X 

X = Y = phenyl 


j = 3 


m = s = 1 




tBOC 1 


OH 


absent 


X 

X 

X = Y = phenyl 


j = 3 


m = s = 1 


R* = R'=H. 




OH 


absent 


H 

M 

X 


j = 3 


m = s = 1 


R» = R-=H; 



tBOC I OH I absent 



tBOG OH absent 



X = n-propyl 
Y = phenyl 

r — T ^ 



tBOC OH I absent 



tBOC OH I absent 



X = m-methoxyphenyl Y = p- 
methoxyphenyl 

V 

X = m-bromophenyl Y « p- 
methoKyphenyl 

v7 

V 
X 

X = iHfiapthyl 

Y = p-methoxyphenyl 

H 

X 

X = 2-thienyl 

Y = pHfnethoxyphenyl 



j = 3 fn = s = 1 R'^R'^^h; 
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A p 


1^1. 


■'lUSO 




J 






tBOC 


OH 


absent 


"X — ? 

w 

X 

X = 3-thienyl 

Y = p-methoxyphenyl 


j = 3 


m = 3 = 1 




tBOQ 


OH 


absent 


X 7 

w 

N 

X 

X = 4-pyrazolyl 

Y = p-methoxyphenyl 


i = 3 


m = s = 1 


Fr = fr=H; 


tBOC 


OH 


al>sent 


w 

X 

X*3-pyrklyl 

Y - p-methoxyphenyl 


J = 3 


m = s = 1 


fr = R^=H; 


tBOC 


OH 


absent 


w 

N 

X 

X = 2.pyridyl 

Y « p-methoxyphenyi 


i = 3 


m = s = 1 




tBOC 


OH 


at»sent 


X" " '"T 

W 

X 

X»2-ttiiazoiyl 

Y = p-methoKyphenyl 


i = 3 


m = s = 1 


Ff sR^sH; 


tBOC 


OH 


absent 


XV" 

w 

X 

X = benzyl 
Y^phenyl 


j = 3 


m = s = 1 


R'^^^R'sH; 


tBOC 


OH 


at>sent 


X Y 

w 

X 

X = n-biityl 
Y = phenyl 


i«3 


m = s = 1 


R'sR'sH; 
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ItBOC 



RBOC 



rlBoc 



pec t U fa; o ^ H^zw 

OH absent » ^ 



m, s 



OH I absent 



H 

N 

X 

I X = n-propv1 
I Y = n-propyl 

~y 



j = 3 m=s = 1 



OH I absent 



ItBOC 



I tBOG 



X 

I X = 4^,N-<«melhyIainlno)j*«iyl 
I Y»phenyl 



X = (M, N-diethylamino)melhyl 
I Y = phenyl 

X 

j X = N, N^iethylamlnocarbonyl 
Y = phenyl 



X 

[x = m-chtoropheny! 
Y = 4-ethoxyphenyl 



j = 3 m = s=1 hr = R^ = M; 



r©6c 



OH 1 absent |*v/ 

H 

X 



X^2-phen>l^henfyl 
1 Y = phenyl 



OH 



I absent benzotriazoie 



J = 3 m«s = i 



OH 



absent 5, 6-m^hylbenzotfiaz6le 



j = 3 |fn = s = i 



|r*«R*=H; 
R^ = R'=H;ana 
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A pi 




yscp 




J 


s 






tBOC 

• 


OH 


absent 


V 

N 
1 

X = N-ethy)aminocarbonyl 
Y = phenyl 


i = 3 


m = s = 1 


ir=fr=H; 


















IBOC 


OH 


absent 


H^C Br 
W 


j = 3 


m = s = 1 






IBOC 


OH 


absent 


H 




m = s = 1 


R»:=Fr = H;and 




tBOC 


OH 


absent 


Q 

X 


1 = 3 


m = s = 1 







47. A compoimd according to daim 41 which is selected from tiie- group consisting 
oft 



A 


G 


L 


W 


J 




R'.R' 


-(C=OH>-R' 


OH 


absent 


X Y 

w 


3 


m = s = 1 




wherein = cyclopentyt 






X 

X = phenyl 
Y»phenyl 








-(C=O>-0-R^ 


OH 


absent 


5C' ■ y "■■ 

w 

V 
X 

X = phenyl 
Y = phenyl 


3 


in»s = 1 




wherein R^ » cydobutyl 
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A pct/usoIh 

-(C=0)-0-R 1 
wherein - cyclohexyl 


OH 1 


absent 1 


W 

N 

X 

X = phenyl 
Y = phenyl 


J 1 

3 


in,s > 
m = s = l 


R* = R'=H; 


whereinR'= ^ 


OH 1 


absent 1 


It Y 

W 
-V- 

X 

X = phenyl 
Y = phenyl 


3 


m = s = l 


R' = R''=H; 


j -<C=0)-O-R 
1 wherein = 


OH 


1 absent 


W 

X 

1 X = phenyl 
Y = phenyl 


3 


m = s-1 


R* = R'-H;and 


-<c=o)-o-«' 

r 

wber©nR'== 


OH 


1 al>sent 


N 

X 

X = phenyl 
1 Y^phenyi 


3 


m = s = 1 


RT = R - n. 



48. 



A compound according to claim 41 which is selected from the group consisting 



A 


G 


L 


W 


J 


ni,s 


R*,R* 


tBOG 


OH 




TC — Y 

H 


1 


m=s = 1 










X 














X=pheny^ 














Y= phenyl 








tBOC 


OH 


-CH(CH3)CHz- 


TI Y 

w 

X 

X = phenyl 
Y = phenyl 


1 


m = s = 1 


R'-methyl 
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A PC 








J 






tBOC 


OH 


-o- 


M 

X 

X = phenyl 
Y = phenyl 


0 


m = s = 1 


R* = m^yl 
R'^H; 


IBOC 


OH 




X Y 

W 

X 

X = phenyl 

Y = phenyl 


0 


m = s = 1 


= methyl 
R*=H; 


tBOC 


OH 


-S(Oh 


y 

w 

X 

X = phenyl 
Y = phenyl 


2 


m = s = 1 


R'^methyl 
R*=H; 


tBOC 


OH 


-S(0)r- 


X V 

N 

X 

X = phenyl 
Y = phenyl 


2 


m = s = 1 


R* = methyl 
R*-H; 


tBOC 


OH 


-SCHzCHz- 


X Y 
N 

X 
X = phenyl 
Y = phenyl 


0 


m = s = 1 


R* = R''=CH3; 


tBOC 


OH 


-CF2CH2- 


X Y 
V-/ 

X 

X = phenyl 
Y = phenyl 


1 


m=s = 1 


R:' = R^=H;and 


tBOC 


OH 


-CFHCHr- 


IT 

X 

X = phenyl 
Y- phenyl 


1 


m = s = 1 


R* = R^=H. 
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49. Aco,npo«-acoo*gtocWm41wl*i,lssetecMf™„the,™p«^ 



of: 




IS 




m, s 


R3,R4 j 


-(c=oh>-r' 

R^ = cydopentyl 


[L 

CH)henelhyl a 


bsent ^ 
1 

> 


X 

C = phenyl 
f = phenyl 


m = s = 1 


andR3 = R4 = H; 
andR3 = R4-«; I 


1 -(00)-0-R^ 
1 R'scydopentyl 1 




absent ^ 


li 

H 

X 

X = phenyl 
Y = phwiy1 


m = s*l 


■ ■ M DO - RA s H- 1 


-{C=0>-0-R' 
R^ = cydopenlyl 1 


-NHS(0) j 
2-phenethyl 1 


absent 


V 

X=pheny» 
Y = phenyl 1 


1 m = S- 1 laiiurw 1 

in = 8 = 1 and and - »^ - i 


I -(C=0K)-R' 
1 R^ = cyclopentyl 


l-(C=0)-OH 


i absent 


■ V V M 

X 

X = phenyl 1 
Y = phenyl 1 


H; 

34-„i=s»1 andR* = R*«H:- j 


h:(C=0)-O-R* 
1 R^ = cydopentyl 


-{C=0>-O-i)henel 
hyl 


absent 


X 

X = phenyl 1 
Y = phwiyl 1 


3 m = s=1 andK' = K'-n.| 


^00>-C^R* 
1 R^scydopentyl 


1 -{C=0>-NH-phenc 
Itbyl 


^ 1 absent 


X 1 

X = phenyl 
Y= phenyl 


1 1 and 
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A PCX/ 




3^9 


W 


J 


m,s 


R3»R4 


-{C=OH>-R' 


-(C=0)-NH-S(0)2 


absent 


X Y 

W 

X 


3 


m = s = 1 


andR'sFTsH. 


= cydopentyl 


-benzyl 




























X = phenyl 














Y = phenyl 









50. A compound of Formula III: 
W 

Hl h ? 



G 




Formula III 

wherein 

A is selected from the group consisting of H, -(C=0)^, -(C=sO)-0-R^, 
-C(=P)-NH-R2, -C(=S)-NH-R* , -S(0)rR^ -(C=NR>R\ and -(C=NR>NH-R^ 

G is selected from the group consisting of -OH, -0-(Ci-Ci2 alkylX 
-NHSIOVR". -(C=0)-R2, -(C=0)-0-R!. and KC=0)-NH-R^ 

L is selected from the group consisting of absent. -S-, -SCHr, -SCH2CH2-. - 
S(0)r. -S(0)2CH2CH2-, -0-. -OCHr. -OCH2CHr. -{OOyCHr. -CH(CH3)CH2-. 
-CFHCH2- , -CF2CHr, and -CRr=CR,r where Rx = H or halogen; 




from the group consisting of . where X and Y are 

independently selected from the group consisting of H, halogen, Ci^Ce alkyl, CrCi2 
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^^r:mm80mmi:3m^\^rnim. -CHrarylamino. -CHrdiarylamino. - 
(C=OMkylamlno. -(C=OHIalkylam5no. -<C=0>arylamlno. -(C=0)Klla.yIamino. ar^ 
substituted aryl. arylalkyl. substituted aryJalkyl. heteroanrt. substituted heteroaryl. 
heteroarytetkyl. substituted heteroarylalkyl. heterocycloalkyi. and subslrtuted 
heterocycloalkyi; in the alternative. X and Y taken together with the carbon atoms 
occupying the 4 and 5 positions of the triazole ring, to which X and Y are attached, for a 
cyclic moiety selected from the group consisting of aryl. substituted aryl. heteroaryl. and 
substituted heteroaryl; 

j = 0. 1.2, 3, or 4; 

m = 0. 1.or2; 

s = 0. 1or2; 

is selected from the group consisting of H, Ci-Ce aDcyl. CarCiz 
cycloalkyl. substituted C^i2 cydoalkyl. aryl. substituted aryl. arylalkyl. substituted 
arylalkyl. heteroaryl. substituted heteroaryl. hetemarylalkyl. substituted heteroarytelkyl, 
heterocycloalkyi, and substituted heterocyctoalkyi; 

r2 is selected from the group consisting of H. CrCs alkyl. CyC^ 
cycloalkyl. substituted CVC12 cyctoalkyl. alkylamlno. dialkyi amino, aiylamho. 
diarylamino. aryl. substituted aryl. arylalkyl. substituted arylalkyl. heteroaryl. substituted 
heteroaryl. heteroarylalkyl. substituted heteroarylalkyl. heterocyctoalkyi. and substituted 

heterocydoalk^; and . « « 

Fe and arB each Independentty seteded from tiie group consisting of 

hydrogen and methyl. 

5t. A compound according to daim 50, wherein: 
Als-(0<))-0-R?: 
G Is hydroxyl; 
L is absent; 
j = 3; 

m = s = 1; and 

and are hydrogea 
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52. |[A|@ppptiyii3 e^pdiCKiac^^ 50. wherein: 

Ais-{C=0)-(>fert-butyl; 
G IS hydroxyl; 
L is absent; 
J = 3; 

m = s = 1;and 

and are hydrogen. 

53. A compound according to claim 50, wherein: 

Ais-(C=0)-OR', 
G is hydroxyl; 
L is absent; 



X Y 

H 



Wis ^aIa/^ 

j=3; 

m = s = I; and 

and R* are hydrogen. 

54. A compound according to claim 50, wherein: 
A is -{C=0)-0-fert-butyl; 
6 is hydroxyl; 
> Lis absieint; 



Wis .aI/v ; 
j = 3; 

m = s = 1;and 
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wherein 



A IS hydrogen. -{C=OVR^ . -{C=0>0-R\ -C(=0)-NH.F^ . ^=SHMH4^. - 
S(0)rR'.-<C=NR^>R\or-(C=NRYNH-R^ 

G IS -OH. -CMC1-C12 aBcyl). -NHS(0)rR'. -{OO}^. -(C=OH>R. or 

KC=0).NH-F^; ^ ^cH^CHr. .-S(0^ -S(OfCri^H^-. -S(Oh 

^0)CH.CHr. -0-. -OCHr. -OCH^CHr. -{OOyC^. -CH(CH3PHr. -CFHCHr - 
CFzCHr. or -CRr=CR>r where Rx = Hot halogen; 

X. Y. and Z are independently selected from the group consisting of 
hydrogen, th. hatogen. CrCe aBcyl. CrCi2 cydoalkyl. allcylamlno. dialkylamlno. CrC, 
alkynyl. subslRuled alkynyl. b^, substituted aryl. -S-aryl. -S-subslituted aryi. -Oaryl. 
^-substituted aryl. NH^ryl. NH-substituted aryl. diarylamino. diheteroarylam.no. 
arylalkyl. substituted arylalkyl. heteroaryl. substituted heteroaryl. -S-heteroaryl. 
.S-substituled heteroaryl. -CM^teroaryl. -Osubstituted heteroaryl. -NH4«teroaryl. 
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-NH-s(ltt)iaifiP0dlB@®fe^ substituted heteroarylalkyi, heterocycloalkyl. 

and substituted heterocycloalkyl; or, 

in the alternative, X and Y or Y and Z taken together with the carbon 
atoms to which they are attached form an aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl cyclic moiety; 

j = 0,1, 2. 3. or 4; 

m = 0,1, or 2; 

s = 0,1 or 2; 

is hydrogen, CrCe alkyl» C3-C12 cycloalkyi, substituted C3-C12 
cyctoalkyi, aryl, substituted aryl, arylalkyi, substituted aryialkyi, heteroaryl, substituted 
heteroaryl, heteroarylalkyi, substituted heteroarylalkyi, heterocycloalkyl, or substituted 
heterocycloalkyl; 

fs hydrogen, Ci-Ce alkyi, CrCi2 cycloalkyi, substituted C3-C12 cycloalkyi, 
alkylamino, dialkyi amino, arylamtno, diarylamino, aryl, substituted aryl, arylalkyi, 
substituted arylalkyi, heteroaryl, substituted heteroaryl, heteroarylalkyi, substituted 
heteroarylalkyi, heterocyctoalkyi, or substituted heterocycloalkyl; and 
and R* are each independently hydrogen or methyl. 

56. A compound according to claim 55, wherein: 

Ais-(00)-O.R^ 
6 is hydroxy!; 
L Is absent; 
j = 3; 

m = s = 1;arKl 

R' and R* are hydrogen. 

57. A compound according to claim 55, wherein: 

A is -(O0)-0ferf-butyl; 
6 is hydroxyl; 
L is absent; 
J = 3; 
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PCX/ WiSiSNMUfyasM-? 9 

and R* are hydrogen. 

58. A compound according to claim 55 which Is selected from the group consisting 
of: 



rr 



iBOC — OEt absent X = Y = bromo f hydrogen 

■ffiOC — I OEt I absent | X = Y = tWophen- j hydrogen 

-I— — 

©OC — foH I absent | X = Y = thiophen- 1 hydrogen 

3^yi 



m, s j R . R 



I m = s = 1 
m = s = 1 



[hydrogen; 
I hydrogen; 
hydrogen; 



tBOC OH Uteint X=Y = phenyl hydrogen p pn^s^l 



11^ = 1^ = 
hydrogen; 



im = s = 1 Ff = R- « 
hydrogen; 



tBOC I OH — fibiiFS |x = Y = 4KN.N. I hydrogen 13 

dlmelhyiamino)ph 

enyl 

I tBOC I OH [ibiSS Ix = Y = 4-|hydrogen 

(trTfluorometho)cy)p 
henyl 

I tBOC I OH |lbiirt X = Y = 4- 1 hydrogen 

(melhanesulfonyi) 
phenyl 



lm = s = l rR^= = 
hydrogen; 



|m = s = 1 Ff = R- =! 

hydrogen; 



[iBOC — fOH absent X = Y = 4- hydrogen 

I (cyano)phenyl 



hgOC — TOH absent X=Y = 3-pyridyl hydrogen TT 

I tBOC I OH pbsSit X = Y = 4- j hydrogen 

1 (morphoKn-4-yl- 
methanonyl)pheny 
I 

[ffioC — fOH absent X=Y = bromo hydrogen jT 

flSC — fOH I absent X and Y taken U- I 3 

1 together = phenyl methoxyphe 

inyi 



rm = s = 1 = R* 

hydrogen; 

m=5S = 1 I R* = R* 



I m = s = 1 
1 m=s=1 
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A p 


g;T/ 






Z 


i 




R^R* 


tBOC 


OH 


at>sent 


X and Y taken 
together = phenyl 


4- 

chloropheny 
1 


3 


m = s = 1 


FT = = 

hydrogen; 


IBOC 


OH 


absent 


X = 4-fluorophenyl 
Y = hydrogen 


phenyl 


3 


m-s= 1 


hydrogen; 


tBcx: 


OH 


absent 


Y = 1-piperldyl 


phenyl 


3 


m = s = 1 


R* = = 
hydrogen; 


tBOC 


OEt 


absent 


X = hydrogen 
Y = bromo 


phenyl 


3 


m=ss = 1 


R* = R* « 
hydrogen; 


tBOC 


OH 


absent 


X = hydrogen 
Y = thiophen-3-yi 


phenyl 


3 


m = s= 1 


R- = R' = 
hydrogen; 


tBOC 


OEt 


absent 


X = bromo 

Y = pyrrolkl-1-yl 


hydrogen 


3 


m = s = 1 


R* = R* = 
hydrogen; 


tBOC 


OH 


absent 


X = thfophen-3-yl 
Y = pyrrond-1-yl 


hydrogen 


3 


m = s= 1 


R* = = 
hydrogen; 


tBOC 


OEt 


absent 


X = bromo 
Y = azido 


hydrogen 


3 


m=s= 1 . 


= R* = 
hydrogen; 


tBOC 


OEt 


absent 


X-thiophen-3-yl 
Y = azido 


hydrogen 


3 


m = s = 1 


1^ = 1^ = 
hydrogen; 


tBOC 


OH 


absent 


X = thiophen-3-yl 
Y = a2ido 


hydrogen 


3 


m = s= 1 


Fe = R* = 

hydrogen; 


tBOC 


OH 


absent 


X = thiophen-3-yl 
Y = tetrazol-2'yl 


hydrogen 


3 


m = s = 1 


= R* = 
hydrogen; 


tBOC 


OH 


absent 


X = Y = 

mercapto-2-pryri 

midine 


hydrogen 


3 


m = s = 1 


R* = R* = 
hydrogen; 


tBOC 


OH 


absent 


X = bromo 
Y 

mercdpto-2-pryri 
midine . 


hydrogen 


3 


m = s = 1 


R" = R* = 
hyditogen; 


tBOC 


OH 


absent 


X'sthiophen^yl 
Y 

mercapto-2-pryri 
mrdine 


hydrogen 


3 




R" = RT » 
hydrogen; 
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A f 
tBOC 


OH 


absent 


X = Y = thiazd-z- 


z 

hydrogen 


J 

3 


m, s 

m = s = 1 


hydrog^; 


tBOC 


OH 


absent 


X = Y = imidazol- 


hydrogen 


3 


m = s = 1 


hydrogen; 


tBOC 


OH 


absent 


X = 2- 

ICyciopr opy loi 1 III Hj| 

-thia2ol-4-yl 

Y = 4- 

metlioxyphenyl 


hydrogen 


3 


m = 3 = 1 


R" = R* = 
hydrogen; 

R* = R?* - 


tBOC 


OH 


absent 


X and Y taken 
together = 6- 
melhoxy- 

jsoquinolinyj 


hydrogen 


3 


ni = s=1 


hydrog^ 



I. A compound according to dalm 55 which is selected from the group 



A 

-(C=0)-0-R' 
wherein R^ - 
cyclopentyl 


G 

OH 


L 

absent 


X,Y 

X = thjophen-3-yt 
Y = th)ophen-3-yl 


Z 

hydrogen 


3 


in,s 

m-s = 1 


R' = R'' = 
hyifrogen; 

R^ = R' = 


-{C=OH>-R' 
wherein R' 
cyclobutyl 


OH 


absent 


X = thiophen-3-yl 
Y = thiophen-3-yl 


hydrogen 


3 


m = s-1 


hydrogen; 
R* = R* = 


-{D=0)-O-R* 
wherein R^ * 
cydohexyl 


OH 


al)sent 


X = thiophen-3-yJ 
Y = thiophen-3-yl 


hydrogen 


3 


m = s = 1 


hydrogen; 


-{O=0K>rR' 

Q 

wheran R^ = >^ 


OH 


absent 


X = thiophen-3-yl 
Y = thiophen-3-yl 


hydrogen 


3 


in = s = 1 


R* = R' = 
hydrogen; 

R' = R' = 


0 

wherein R^ = ^ 


OH 


steent 


X = thiophen-3-yI 
Y = thicvhen^yl 


hydrogen 


3 


m = s = 1 

1 


hydrogen; 
and 
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A PCT/US 






'My 


Z 


j 






-(C=0)-0-R' 
wherein = 


OH 


absent 


X = Ihiophen-^-yl 
Y = lhtophen-3-yl 


hydrogen 


3 


m = s= 1 


R^ :=R^ = 

hydrogen. 



60. A compound according to claim 55 which is selected from the group consisting of: 



A 


G 


L 


X 


Y 


Z 


J 


m, s 




tBOC 


OH 


--(C=0)CH2- 


ttvopherh3-yl 


thioplien-3-yl 


hydro 

gen 


1 


m - s 
= 1 


and R* = R* = 

hydrogen; 


tBOC 


OH 


— CH(CH3)C 
Hz- 


tMophen-3-yl 


thtophen-3-yl 


hydro 
gen 


1 


m = s 
= 1 


R:* = methyl 
and R* = 
hydrogen; 


tBOC 


OH 


-O- 


thiophen-3-yl 


thk>phen-3-yl 


hydro 
gen 


0 


m = s 
= 1 


R* = methyl 
and R* = 
hydrogen; 


tBOC 


OH 


-S- 


thiophen»3-yl 


thiophen-S>yl 


hydro 
gen 


0 


m = s = 
1 


R^ = methyl 
and R = 
hydrogen; 


tBOC 


OH 


-S(0)- 


thtophen-3-yt 


thiophen-3-yl 


hydro 
gen 


2 


m = s 
= 1 


R* = melhyl 
and R* = 

hydrogen; 


tBOC 


OH 




thiophen-3-yl 


thiophen-3-yl 


hydro 
gen 


2 


m = s 
= 1 


R^ = methyl 
and R* = 
hydrogen; 


tBOC 


OH 


-SCHgCHz- 


thiophen-3-yl 


thk>phen-3^ 


hydro 
gen 


0 


m = s 
= 1 


and R* » R* - 

CHa; 


tBOC 


OH 


— CF2CH2~ 


thiophen-3-yl 


thiopher>-3-yl 


hydro 
gen 


1 


m = s = 
1 


and R' = = 
hydrogen; arKi 


tBOC 


OH 


-CFHCHr- 


thfophen-3-yl 


thiophen-3-yl 


hydro 
gen 


1 


m = s = 
1 


and R* = R* » 
hydrogen. 



61. A compound according to claim 55 which is selected from the group consisting 
of. 
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> 



|A pCT/jiS 


3S0.Nh/0|i 




c n 


r i 


I 


1 1 


n,s 1 1 


Fl^ = R* 


^C=0)-0-R' 
1 = cydopentyl j 


-O-phenethyl I ^ 


absent 1 1 
1 1 


hiophe 1 i 
v3-yl - 


hiophen 1 
^yl 1 


lydroge . 
n 


I 


m = s = 1 
1 


hydroge 1 
n; j 
R* = rM 


^(C=0)-0-R^ 
1 = cydopentyl 1 


-NH-pheneth 

yi 


at>sent 1 


thiophe 1 


thiophen 
-3.yl 


hydroge 
n 


3 


m = s = 
1 


hydroge 1 
n; 1 


-(OOH>-R* 
1 R^ = cyctopentyl 


-NHS(0) 
2-phen^yl 


absent 1 


thiophe 
n-3-yl j 


thiophen 
-3.yl 


hydroge 
n 


3 


m = s = 1 
1 


R" = R* 
hydroge 1 
R* = RM 


-{C=0)-0-R^ 
1 R^= cydopentyl 


-{C=0)-OH 


absent 


thiophe ' 
iv3-yl 


thiophen 
-3-yl 


hydroge 
n 


3 


m = s = 
1 


hydroge 1 
1 1 


-(C=0>-0-R* 
1 R^== cydopentyl 


-<C=0)-Opt> 
1 enethyl 


1 absent 


thiophe 
n-3-yl 


1 thiophen 

-3-yi 


hydroge 
n 


3 


1 m = s = 
1 


R" = R* 

I hydroge 1 

1 J 
= R^ 1 


-{C=0)-0-R' 
j R^ = cydopentyl 


-{C=0>-NH-p 
1 henethyt 


1 absent 


thiophe 
n-3-yl 


thiophen 
-3-yl 


hydroge 
n 


3 


1 m = s = 
1 


hydroge 1 
1 n^ aiKi 1 
R^ = R* 


-(C=OH>-R^ 
R^ = cydopentyl 


_(C=0)-NH-S 
(0)74>enzyl 


absent 


thiophe 
n-3-yl 


1 thiophen 

Ua-yi 


hydroge 
n 


3 


1 m = s = 
1 


hydroge 



62. A compound of Formula IV: 
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(IV) 

wherein 

A IS hydrogen. -{OOVRV. -(OOH>R'. -C(=0).NH-R^ -C(^S)-NH-R^ , or 
-«(0)rl^. -(C=NR>R\ or -{ONR>NH-R^ 

G is -OH. -CHC1-C12 alkyi). -NHSCOVR", -{OO^R^. -(C=0H)-R'. or 
-(CO)-NH-R^; 

L is absent. -S-. -SCH^-. -SCH2CHr. -S(0)r. -S(0)2CH2CH2-. -S(0)-. 
-S(0)CH2CHr. -0-. -OCHr. -OCH2CH2-. -(C=0)-CH2-. -CH(CH3)CH2-. -CFHCH2-, - 
CFzCHr. or -CRjT^CR^ where Rx = H or halogen 

X. Y. and Z are independently selected from the group consistbig of 
hydrogen. N3. halogen. Ci-Ce alkyl. (VC12 cydoalkyi. alkylam&no. dialkylamino. Ci-Ce 
alkynyl. sut>stitiJled alkynyl. aryl. substituted aryl. -S-aryl. -S-substituted aryl. -O-aryl, 
-Osubstituted aryl. NH-aryl. NH-substituted aryl. diaryiamino. diheteroarylamino. 
arylaRcyl, substituted arylalkyl. heterparyi. substituted heteroaryl. -S-heteroaryl. 
-S-substituted heteroaryl. 



Page 279 



BNSDOCID: <WO____200407224aA2_L> 



wo 2004/072243 PCr/OS2004/003479 

heteroaryl. heten>arylalky!. substituted heteroanrfalkyl. heterocydoalkyl. and substituted 

lieterocycloatlcyl; or, 

in tiie alternative. X and Y or Y .and Z talcen together with the carbon 
atoms to which they are attached form an aryl. substituted an^l. heteroaryl. and 
substituted heteroaiyi cyclic moiety, 

j = 0,1, 2, 3, or 4; 

m = 0,1,or2; 

s=0,1or2: 

is hydrogen. Ci-Ce alkyi, €3^12 cydoalkyl. substituted CrCiz 
cydoaBcyl. substituted a,yl. a^^alkyl. substituted an^allcyl. heteroaryl. substituted 
heteroaryl. heteroarylallcyl. substltuled heteroarylalkyi, beterocycloaM. or substrtuted 
hotGfocydodlkyl^ 

r2 is hydrogen. Ci-Ce allcyl. CrCi2 cycloalkyl. substituted C3-C12 
cyctoalkyl. alkylamino. diaikyi amino, arylamino. diarylamino. aryl. substituted aryl. 
arylalkyl. substituted arylalkyl. heteroaryl. substituted heteroaryl. heteroarylalkyi. 
substituted heteroarylalkyi. heterocyctoalkyl. or substituted heterocydoalkyl; and 
and R* are each independently hydrogen or methyl. 

63. A compound according to claim 62, wherein: 
Ais-{C=0)-0-R^ 
G is hydroxyl; 
L is absent; 
] = 3; 

m = s = 1;and 

and R* are hydrogen. 

64. A compound accordirg to daim 62, wherein: 
A is -{C=0)-0-fe*butyl; 
G Is hydroxyl; 
Lis absent; 
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m = s = 1;and 

and JF^ are hydrogen. 

65. A phanmaceutical composition comprising an anti-hepatitis C virally effective 
amount of a compound according to claim 1, 27, 36. 41, 50. 55, or 62, or a 
phamiaceutically acceptable salt, ester, or prodrug thereof, in combination with a 
phamnaceutically acceptable carrier or excipient. 

66. A method of treating a hepatitis C viral infection in a subject, comprising 
administering to the subject an anti-hepatitis C virally effective amount of a 
phanmaceutical compositiori according to claim 65. 

67. A method of inhibiting the replication of hepatitis C virus, the method comprising 
supplying a hepatitis C viral NS3 protease inhibitory amount of the pharmaceutical 
composition of claim 65. 

68. The method of claim 66 further comprising administering concunrently an 
additional anti-hepatitis C virus agent 

69. The method of claim 68, whereiri said additional anti-hepatitis C vinjs agent is 
selected from the group consisting of a-interferon» 0-interferon, ribavarin» and 
adamantine. 

70. The method of daim 68, virherdn said addifional anti-hepatitis C virus agent is an 
inhibitor of other targets In the hepatitis C virus life cyde which is selected firom the 
group consisting of helicase, polymerase, metal bprofease, and IRES. 
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pharmaceuttcally, acceptable, salts, and, isomers, thereof, 
72. A compound selected from the group consisting of: 



, and 
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pharmaceutically acceptable salts and Isomers thereof. 



,and 



74. A method for making a compound of Fomnula I In claim 1 . comprising the steps 
of: (i) reacting a proline derivative of fonnula VI: 

L 




VI 



wherein. 



P is a nitrogen-protecting group; 
L is a leaving group; 
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R is optionally substituted alkyi, optionally substituted aralkyi, or opttonaliy 

substituted heteroaraikyi; 
with a nucieophilic heterocyclic compound; and (ii) converting the resulting compound to 
a compound of Fonnula I in claim 1 . 

75. A method for making a compound of Fonmula I in claim 1 , comprising the steps 
of: (i) reacting a compound of fonnula VII: 




Fonnula VII 



wherein, 

L is a leaving group; 

A is a nitrogen protecting group; and 

the remaining variables are as defined in claim 1; 
with a nucieophilic heterocyclic compound; and (ii) converting the resulting compound to 
a compound of Fonmula I in claim 1. 
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K 

76. The compound of formula I in claim 1 . wherein W is -J- 
wherein V. X. Y, and Z are each independently selected from: 

j) -Ci-C6 alkyi containing 0. 1 . 2. or 3 heteroatoms selected from O, S. or N. 
optionally substituted with one or more substituent selected from halogen, 
aryl. substituted aryl. heteroaryl. substituted heteroaryl. heterocydoallcyl,. 
or substituted heterocycloalkyi; 
k) -(VCe alkenyl containing 0. 1 . 2. or 3 heteroatoms selected from O. S. or 
N. optfonally substituted with one or more substituent selected firom 
halogen, aryl. substituted aryl. heteroaryl. substituted heteroaryl. 
h^erocydoalkyl. or substituted heterocydoalkyl: 
I) -C2-C6 alkynyl containing 0. 1 . 2. or 3 heteroatoms selected from O. S. or 
N. optionally substituted with one or more substituent selected from 
hatogen. aryl. substituted aryl. heteroaryl. substituted heteroaryl. 
heteroeyctoalkyl. or substituted heterocydoalkyl; 
m)aryl; 

n) substituted aryl; 
o) heteroaryl; 
p) substituted heteroaryl; 
q) heterocydoalkyl; or 
r) substituted heteroeyctoalkyl; 
or in the alternative. V and X. X and Y. or Y and Z are taken togettier witii the 

carbons to which ttiey are attached to for a cyclic moiety selected from: aryl. 

substituted aryl. heteroaryl. substituted heteroaryl. heterocydoalkyl. or 

substituted heterocydoalkyl; 

77. Thecompoundoffonnniulailnclaiml, wherein Wis 

wherein X. Y. and Z are each independentiy selected from: 
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a) -Ci-Ce alkyi containing 0, 1 , 2, or 3 heteroato.ms selected from O, S, or 
N, opttonally substituted witli one or more substituent selected from 
halogen, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
heterocycloallcyl, or substituted heterocycloalkyi; 

b) -C2-C6 allcenyl containing 0, 1 . 2, or 3 heteroatoms selected from O, S, 
or N, optionally substituted with one or more substituent selected from 

. halogen, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
heterocycloalkyi, or substituted heterocyctoalkyi; 
P) -C2-C6 alkynyl containing 0, 1 , 2, or 3 heteroatoms selected from O, S, 
or N, optionally substituted witii one or more substituent selected from 
hak>gen, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
heterocycloalkyi, or substituted heterocycloalkyi; 

d) aryl; 

e) substituted aryl; 

f) heteroaryl; 

g) substituted heteroaryl; 

h) heterocycloalkyi; or 

i) substituted heterocycloalkyi; 

or in the alternative, Y and Z are taken together with the carlx>ns to which they are 
attached to for a cyclic moiety selected from: aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocycloalkyi, or substituted heterocycloalkyi. 
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